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Abstract

In the present research thesis, we have obtained various and interesting new

mathematical connections concerning ¢, {(2), the Rogers-Ramanujan identities, the
Holographic Proton Mass, some like-particle solutions and the Black Hole Entropies.
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Golden Ratio, e and Pi in a wonderful Ramanujan Formula
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Golden Ratio, e and PI

LA((A+((e*(-2P1)/(1+((e”(-4P1)))/(1+((e"(-6P1)))/((1+((e"(-8P1)))/((1+((e™(-10P1)))
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Decimal approximation:
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0.99813604...
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log(x) is the natural logarithm

iisthe imaginary unit
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n! iz the factorial function
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[(((sqrt((((5Fsqrt(5))2)))))) — ((((A+sqrt(5)))/2))NN] e*(2Pi/5)
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265363
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Exact result:
e O]

Decimal approximation:
0.998136044598509332150024459047074735311382994763043982185...

0.99813604...
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[é [— 1- \E] + .J % [5 + 1.,"?] ]e““?”‘s is a transcendental number
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argizlis the complex argument

|x] iz the floor function
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Decimal approximation:
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Anomaly Inflow and the n-Invariant
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When there is no perturbative anomaly, there may still be a global anomaly. As we discussed in
section 3.1, the anomaly is governed by exp (—i7r-/2) for closed d 4+ 1-manifolds Y. This can definitely

be nontrivial even when there is no perturbative anomaly. However, from the APS index formula, we
can reach an important conclusion about the function exp (—in7y/2) when ®,.5 = 0. Suppose that ¥
is the boundary of a d + 2-manifold X over which the relevant structures extend. The index formula
then reduces to ny = —27. Since 7 is an even integer, 1y is an integer multiple of 4, and therefore in
this situation exp (—im7y/2) = 1. In other words, we have learned that when there is no perturbative
anomaly, the function exp (—i7mny/2) that governs the global anomaly is a cobordism invariant: it is
trivial on any Y that is the boundary of some X. It may be a nontrivial cobordism invariant; if Y is
not the boundary of any X, it may happen that exp (—imny/2) # 1. This is precisely the case that the
original theory of the y field in dimension d has a nontrivial global anomaly.

all symmetries and with the Dirac operator Dy. After another round of doubling, the Dirac operator

= s —= —2 s
Dx on X has an antilinear symmetry C that also obeys C = —1. The definition of I'" was chosen to

make the definition simple:
— C 0
€= : 3.8
(6 &) (3.5)
Given that C anticommutes with the 4#, C anticommutes with T# and I'", and hence commutes with
De=All21); 417D,
The existence of an antilinear transformation C that commutes with Dx and squares to —1 implies
that all eigenvalues of Dy have even multiplicity, by a kind of Kramers doubling of eigenvalues. In

particular, the index 7 of Dy is even. We will see shortly why this is important.

Now let us look at the APS index formula for 7:

= / B, (3.9)
JX =

14



For this to be the case, (Jy must be the integral over Y of some local operator ®: Qy = f} d. D

must be such that Qy respects all symmetries of the theory, including possible time-reversal or reflection
symmetries. Eqn. (3.10) tells us that in the case of a closed manifold Y,

exp(—imny/2) = exp (—i /}_‘D) , (3.11)

Zw exp(i [y-dA) = Zw exp(i [;;; A). This is equivalent to adding to the action of the original theory
on W a c-number term —i [.- A constructed from the background fields. That does not affect the
consistency of the theory, so an exact term in @ is not important. So in short, the case that ® can help

in eliminating an anomaly is that @ is a polynomial in R and F'. ® is supposed to be a D-form, so this
is only possible if D is even. For such a @, f?fD is a characteristic class.

Whenever T3 = exp(—imy/2) can be expressed as in eqn. (3.11) in terms of a characteristic class
f}— ®, we can define a purely d-dimensional partition function for the field y. Under these assumptions,

Zw = |Pf Dy, | exp(—imny /2) exp (i [ J)) (3.12)
Jy

depends only on W and not on Y.%

The eq. (3.12), for:

exp (—imny/2) = 1

We write Dy, = —0*D,
set ¥ =1, 5 = —(oV)?
Dy, = —otD,
D=10

determinant of {{1, 0}, {0, 1}} =1
exp(—imny/2) = exp | —i / ),
JY

Zyw = |Pf Dy | exp(—immy /2) exp | 1 / d
Jy

10 * exp(-1*-1)

15



Input:
10 expi-i-1n

Exact result:
10 ¢

Decimal approximation:
More digits

27.18281828459045235360287471352662497757247093699959574966...

27.18281828459...

Property:

10 ¢ i5 a transcendental number

Series representations:

LB |
10 exp(—(-1y = 10 L %
k=0

@ 14k
10 exp(-(-1)=5 3 ::1

k=0

10 33, 75
10 expi-(-1) = :

il

(((10 * exp(-1*-1)N™1/7

Input:
v 10 exp(—(-1)

Exact result:
J10e

Decimal approximation:

1.602873362873323742550018277986514154903547769404712172196...
1.602873362... result very near to the elementary charge

Property:

7 .
y 10 ¢ is a transcendental number

n! is the factorial function
More information »



All 7th roots of 10 e:

1.?,' 10 ¢ ~1.60287 {real, principal root)

d10e ¢21™7 .0.9994+1.2532

T10e 4™ 4 _0.3567+1.56269;

d10e %7 L_1.4441+0.6955

T 10e ¢ W 414991 20,6955

Series representations:

Lol

(&

¥ 10 exp(~(-1) =+ 10 =
‘1 k=0~

= l+k
¥ 10 exp(-(-1p = 5 7||Z -
k!
\ k=

’ a 2
J10exp--1p =¥ 10 ‘:I] 5 [_lk;‘k}
k=0 i

Integral representation:

Jlmﬂr r'isi'r'i—ﬁ—si' ds

a —i ooy

il+z) tor (0
[E;THIF[—&}

(((10 * exp(-1*-1)))"2—-10

i 2
noEid

n!is the factorial function

and |argis

Iixis the gamma function

Beizi is the real partof =

argizlis the complex argument

|z is the absolute wvalue of =

iizthe imaginary unit
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Input:
(10 exp(—(-17))* - 10

Exact result:
1002 - 10

Decimal approximation:
728.9056098930650227230427460575007813180315570551847324087...

728.905609... result is practically equal to the Ramanujan number 729

Property:

2
—10 + 100 £ is a transcendental number

Alternate form:
10 (10 ¢° - 1)

Series representations:
o k
(10 exp(—(-1))° - 10 = =10+ 100 )’

k!
k=0

= 1
2
(10 expi—(-1" - 10 = -10 + 100 LZ‘ E]Z

=0

2 1l+k
2
(10 exp(—(—1) —lﬂ:—lD+25L2 P ]Z
=|:|

n!is the factorial function

55+(((10 * exp(-1*-1))))*2 — 10

Input:
55 +(10 exp(—(-1))* - 10

Exact result:
45 3+ 100 £

Decimal approximation:
783.9056098930650227230427460575007813180315570551847324087...

783.905609... result very near to the rest mass of Omega meson 782.65
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Property:

2.
45 + 100 ¢° is a transcendental number

Alternate form:
5(9+20 ¢}

Series representations:
\.'\'.l.' Ek
55 +(10 exp(~(-1))* - 10 =45+ 100 )’ —
k=0 k!

[
2
55 + (10 exp(-(- 1)) - 10 = 45 + 100 LL E]Z

=0

(2 14k
2
55 + (10 expi—(- 1) -10.—45+25LL x ]Z

=0

1073+H(((55+(((10 * exp(-1#-1))))"2 - 10)))

Input:
10° +(55 + (10 exp(-(-1n)* - 10}

Exact result:
1045 + 100 ¢~

Decimal approximation:
1783.905609893065022723042746057500781318031557055184732408. .

1783.905609... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

Property:

1045 + 100 ¢° is a transcendental number
Alternate form:

5(209 + 20 &7

Series representations:

19



L) k
10° +(55 + (10 exp(~(- 1)’ - 10) = 1045 + 100 )’

k!
k=0

&
3 2
107 +(55 + (10 exp(-(-1)n” - 10} = 1045 + 100 [i)" E]Z
=|:|

I
3 2
10 +(55 + (10 exp(—(- 1)y° - 10} = 1045 + 25 LL o ]Z

=0

n! iz the factorial function

For the following formula, concerning the '7th order' mock theta function where a(n)
is the number of partitions of n

a(n) ~ exp(Pi*sqrt(2*n/21)) / (2°(3/2) * sin(2*Pi/7) * sqrt(7*n)),
we obtain, for n = 50:
exp(Pi*sqrt(2*50/21)) / (2(3/2) * sin(2*Pi/7) * sqrt(7*50))

Input:

EXp

}TIEE
\j 21

232 sin(2 Z) V750

Exact result:
(10m Va1 5
I ser_‘[E

14

e

20V7
secix) is the secant function

Decimal approximation:
22.94146375436066398488222710622342293449805159484776611274. .

22.941463... a(n)
Result very near to the black hole entropy 22.6589

Property:
(10 my /v 21 277
e sec[—T}
is a transcendental number

207
20



Alternate forms:
-:lliln].."lu'ﬁ ¥ 3
£ / root of 49000x° —-70x+1 near x =0.0241717

(10m/ V21
e ! co {3"}

10vV7 {1 + sin[ﬁ ”
(10m/ V2T
2

10V 7 (e Bimi4 4 Bimiiay

Alternative representations:
m 2=30 ] cXp|m ‘J % ]

21
27 5in(2)V7 50 cos(’ - 22)272 V350

2 .50 100
exp[;r 0 ] exp[;r\/ o ]

2% sin(22) V7 50 - cos( + 22)2%2 V350

250 | 100
exp[;r 0 ] exp[;r 21]

(2 = .32 25y Py T e
2332 5111[2_;} l? 5':' 23-"I:—:'_';‘-‘Tl?+r':2‘”l?:|\.n' 350

EXp

2i
iizthe imaginary unit
Series representations:
230 P o—
exp|r .| —/— (107421 :
[ 21 B N / EZ":l[—l}kq 1+2 k y .
Az 5111[2—;] V7 50 10V7 '

2 50 g oot

Exp[}r —] V7 IOmIVIT o (-1 (142k)
21 7V7 e ! e

20 Torapksamh?

2312 sin[z—;)‘«"? 50 20

21



(-1 (B p2k

[ i
2 50 (1021 \1a]  Eak
EXP[?T\J 21 ] e ! k=0 I:];'24k-|!
2 sin[z—:} V7 50 20V7

. th
Episthen Euler number

n!is the factorial function

regularizing the result by 2e-1, we obtain:
(2*e-1) + (((((exp(Pi*sqrt(2*50/21)) / (2°(3/2) * sin(2*Pi/7) * sqrt(7*50)))))))

Input:

. 50
Exp[;r\fﬂ -

242 5111[2 '

(2e-1)+

Exact result:

{10 :r:l."lv'ﬁ A
e sec[ T}

-1+2¢+ —
207

secix) is the secant function
Decimal approximation:
27.37R02741128775445560280204802874703001 254578224 768526267 ...

27.378... a(n)
Alternate forms:
More
1 — qomivaT (3
s [- 140 1 280 g4 f 7 £ 07V sec(—”]]
140 14
R L f 40000 -70x+1 near x = 0.0241717 |-1+2e

(1om VIl I
e co [ ~)

-1+2e+

10vV7 [1 + sin[i ”

Alternative representations:
22



250
exp[;r 0 ]

232 sin{%"} V7 50

2e-1)+

Series representations:

exp[n w}

2e-11+ =
23/ sm{ ”}f? 50

fo 1314
exp[n %J

(2e-1)+ — P
23/2 sin{?"}‘-"? 50
exp[n %J

2e-1)+— =
232 sin{?"}‘u"? 50

Integral representation:

2 50
EXp|m oe—
p[ 21

sm{—}

[Ef—h+

2]

-t

=-1+2¢+
cus =2 ) 2% Y350
100
[ —
=-1+2¢+- 2 :
cos( 2 + 22) 232 /350
2 7
100
X —
=-1+2 ; — T
23.'2 |:_E,—':EIH:|IIT+!.‘EIH:|.I?]-“I 350
2i
iizthe imaginary unit
(1om/vz21 E
e i E?l:l [_ l}k q 1+2k
=-1+2¢-
10V7
o0mVIT _,  (“1F(142k)
7V & / Ehﬂ—————j
10+42k+42 k
=-1+2¢+
20
g In2k
(omiv¥z1 _, Uk': ) Bag
& k=0 [2k)
=-1+2¢+
20V7
EuistherfhELHernun1her
n! is the factorial function
107,/ v21 ;
Humy o P37
=-1+2¢+ 5
10v7 & Yo 1+t

23



Multiple-argument formulas:

|
exp|m 22% ] LomfTT sec?(22)
2e-1)+— _ =-1+2¢+ — ,28.-
27 sin(2) V750 20 V7 (2-sec’()
| .
e Ty — _ =-1+2¢+— fH ;
)T e ae(5)
|2 50 )
e — _ =-1+2¢+ — - .
292 sin(21) V7 50 20 V7 (4-3sed?( L))

Note that, adding the value of the golden ratio, we obtain:

(1+sqrt(5))/2))+ (((((exp(Pi*sqrt(2*50/21)) / (27(3/2) * sin(2*Pi/7) * sqrt(7*50)))))))

Input:

Exact result:
(10m, Va1 \
e il 56 [31

cﬁ}

2047

é[l+1¢"?]+

Decimal approximation:
24.55040774311055883308681394058006105221836077465352807487...

24.5594977... result very near to the black hole entropy 24.4233

Property

1 P-!lD:r]:-'\-'.'Zl SEC[E

= [l +4/5 ] - " is a transcendental number
207

24

secix) is the secant function



Alternate forms:
1
140

LY | ot of 49000%° —70x+1

T (3
[?D+?D\E+ﬁf“°""f”l sec[—”

14

)

near x = 0.0241717 +% [1 + JE]

[.f‘l: mm-"':ﬂﬁ +10¥7 (1+ v‘f} ccs[?ﬁ}] sec[i—:}

2047

Alternative representations:

1 expfr | 2 expln 1;10] 1

—|1++5 - ~l1+45

2[ +\K_]+23-"2 5111[2?”}‘«"? 50 cas[’l—zf}ig-"z‘-«"%[) +2[ ﬂr]
expln %J exp[n\/%] 1

g 2312 sin[z?”} V7 50

2 50
exp[;r o ]

100
exp[n\/ - ] i

(145

2312 (_~2imNT 428 )7y 350

+ -

2312 5111[2?"} V7 .50

Series representations:

T 250 ] 1

2 [ ’ ]+ 232 5111[2?”} v7. .50 2
for 18

i exp[ﬂ 2.0 ] 1

2 [ . ]+ 23/2 5111[2?"} V7 50 2

2§
iizthe imaginary unit
J=© mfvzT 5 (1) g2k
+ _—
2 10v7
10m/v21 -1 (142 k)
TVNT & =
. E . ‘ o 10449 k +40 k2
2 20

25



exp|r | 220 Q0mVIT _, 1-1-"‘:'{%}“52;:

1 21 1 v5 07k

= [1 +\E] pe— =—+— +

2 2312 sin[‘%"}'u’? 50 2 2 20v7
E, is the n'™ Euler number
n!is the factorial function

Integral representation:

2 50 L

1 ) i ] 1 5 f-:lIIIIr:IJ-"\.-'El oo $7

—[1+£)+ : =—-+— + zdt

2 23/2 sin[z?”} v7. 50 2 2 10v7 = <o 1+t

Multiple-argument formulas:

250
eXplm CER———
p[ 21

(10m,/va1
e secz[g—”}
28

}[1+£]

PR )V 2077 ()

250 ——
explr | —= (10m v 21
p[ 21 ] e ! secg[i}

}[1+\E]+ :1[1+\E]+ .

232 5111[2?”}‘-.“? 50 2 20 ﬁ[4-3sec2[ﬁ”

For
exp(—imny/2) = +1 for a closed manifold 78

And:

exp(—1mny/2) = exp (—i/ fb) ._
B
Zw = |Det Dy} | exp(—imnpy ) exp (—iﬂ' / @)
Jy
10 * exp(-1/2*-Pi)

Input:
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10 Exp[— (- ll;r]

[

Exact result:
10 &2

Decimal approximation:
48.10477380965351655473035666703833126390170874664534940020...

48.104773...

Property:

T 1'2 L
10 ¢ is a transcendental number

Series representations:

l [ .Ikl,-'l. y
10 exp[i [—?T}[—l}] =10 Pz Lo -10{142k)

2] w1 mi2
10 epr (—m) (- 11} =10 LL o ]

=0

mi2
1

w -1k
k=0 k!

1
10 EXP[E (—m)i— 1}} =10
n! is the factorial function

Integral representations:

.l (114 1-¢2 d
10 exp| [—m[—lm} =100 VT

1 0 T
10 EXP[E [—;ﬂ[—l}] Tl g T

l foa 1 i E-:
10 Exp[i (—m) (- l'l'} =10 ,[ﬂlD L1+ | d

For the formula of Coefficients of the '7th order' mock theta function Fy(q),
for n = 57 or 58, that we have regularized as: 57 + (N5 — 1)/2 = 57.61803398..., we

obtain:
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sin(Pi/7) * exp(Pi*sqrt(2*(57+(((sqrt(5)-1)/2)))/21)) / sqrt(7*(57+(((sqrt(5)-1)/2)))/2)

Input:

Exp[fr \(Ilz (- 57+ ; (V5 -1)))

\]'?[51 57+ (V5 -1)))

i)

Exact result:

| 2 [2121(57432(V5-1)| 7 p
v 5111[—]

| [ 3
\ 7(57+21(¥5 - 1))

Decimal approximation:
47.98073020308896739704097913317776162269130980805932093616...

47.98973...

Property:

I
|| 2 1221574172 (=145 || n -
e 5111[—] 15 a transcendental number

\ 7(57+21(-1+V5))

Alternate forms:
‘alanuhiininle
f121{11345 | n

2eV 5111[E }
7

\f?[113+~.€]

' 5 )
S & 1121011344 53 | -
(-1)%14 [5_1 -1}[1+5_1;{="" (n3w/s)n

|
\{?[113 +V5 )

]
f2p21(57+y2(¥5-1)|n s
i [f—-:”r]_-? E f.”r:l,-?]_

\f 14(57+ 2 (V5 - 1))

Alternative representations:
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sin{g}exp[n\/ (571 [5_1}] m[g-g}exp[n\/j—l{wﬁ[—1+~’?}}]

\/5{5?+51[v’_—1}} J§[5?+51[—1+‘-’§}}

sin{’—;} exp[;r \/22—1 [5'? + % (V5= 1]-} ] cas{g + ’é} Exp[n \/22—1 {5? + El (-1+ E}} ]

\/5{5?+51[u’§-1}} J§{5?+51[—1+"’§}}

sin{’—;}exp[;r \/;—1 [5'.?+§ (V5= 1}}]
\/3{5?@51 (V5 -1))

exp[ﬂ \/22_1 [5'? + 51 (-1+ V"E}} J[_f_.;;n:,.'? g f“'m.-'?}

[2:}J§{5?+§[—1+\“§}}

iizthe imaginary unit

Series representations:

. 5 . 11/21{1134V5 | m 1-2k 142k
sm[ﬁ?}expn 2—1{5?+£[E—1}} 2¢V ' " gy 2k -

= {142 k)t

\/5{5?+§{‘-’§—1}} [ 7(113+v5)

5 | 3;.; 5:r k
sin[g}exp[n\/;—l{S?+21 [""E—l}}] Ef"l'l 1#21{113 Vs | e (-1) ]2

= {zm

\/5{5% (V5 -1) _ \/m

sin{g}exp[;r \/22—1 [5'.?+§ [V'E = 1}}] 4‘“\; 1.-'21{113+1E] m

~ Tken -1 J1+2k{g}

J§{5?+§[V’§-l}} J 7(113+V5)

29

n! iz the factorial function



Juizis the Bessel function of the first kind

Integral representations:

—

sin{’—;}exp[;r \/22—1 [5'?+§ (V5 = 1}}] : 1III.' 1)21(113+v5 |

[

mt
—]dt

\/23{5%51[@-1}} 7., 7(113+V5) L [?

sin{ﬁ?}exp[;r \/;—1 [5'.?+§ (V5 1}}]

\/5{5%51 (V5 - 1))

- 1,
1 ,ul 1,-'21{113+~.-' 5 '| T s i G nql.'-:19651+5
-— ie _— j ———ds fory=10
14 791+ 7 V5 J-icry 5302

sin{ﬁ?}exp[n \/;—1 [5'.?"+2l (5 - 1}}]

\/5{5%51 (V5 -1))

Rl o
[ y21{1134/5 | m

Ie ‘im+y[14
N s for0 !
J—J'Mﬂr r{g_j} :
7(113+V5 )x 2

Iixis the gamma function

Multiple-argument formulas:

—_—

s I 2 1 1, =
sm{;}exp[;r \/2—1 [5?+§ (5 = 1}}] 154 (-1 4 [_1}2.-'?}‘,"; 1121{11345 | »

\/3{5?+§[ﬁ-1}} J 7(113+V5)

SRR Freear e W e
T

\/5{5?+51[F—1}} 7(113+V5)
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—_—

S 'I s 1 | [ 121{113+5 | 5
Smtiﬁexp[ﬂ\lﬁ[”*g l‘*’f-l}}] T e " sin(Z)(-3 +4sin?(Z))

\15[5?+51[~.€-1]} \/I?[113+‘E}

sin[g}exp[;r ‘j ;—1 [5?+ % (V5 - l}}]

|'
\13[5%51[1@-1]}
o 5111{2—1}[—3 cos [Ej+51n [2—1”

\/?[113+~."§]

We have also the following results:
10*(((10 * exp(-1/2*-P1))))+16

Input:
10 [ICI Exp[—é (- 1}}TD +16

Exact result:
16 + 100 ™2

Decimal approximation:
497.0477380965351655473035666703833126390170874664534940020...

497.04773809... result very near to the rest mass of Kaon meson 497.614

Property:

16 + 100 ¢™* is a transcendental number

Alternate form:
4 [4 +25 e”-"z}

Series representations:

1 o8 o 'lk."ln' \
10 10 f_-;scp[-5 [-1}NJ+ 16 — 16 + 100 o2 Eeot- 1K f(142k)
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1 @1 w2
1010 Exp[—i [-1m}+ 16 = 16 + 100 LL E]

=|:|

mi'2
1 1
1010 Exp[—— [‘1}?TJ+ 16 =16+100| ——
2 Vo) 1'|k

k=0 k!.

Integral representations:

1 1 1:.- "—1- 2
10 10 e;scp[-5 [-1mJ+ 16 = 16+ 1000 /7 ¢

R

1 P TR
10 lﬂexp[—i[—l}n]+ll5:ll5+lﬂﬂr2|ﬂ1"“ .

1 oo Lli1a2),
10 %10 Exp[—i [-]_].;,—J_,. 16 = 16 + 100 I“lD L 140= jat

10%(((10 * exp(-1/2*-Pi))))+16-1.0061571663

Input interpretation:
1
10 [m Exp[—i (- lm]] +16 - 1.0061571663

Result:
406.041580093024. .

n!is the factorial function

496.0415809... result that is the number of dimensions of Eg x Eg (superstring theory)

Or, from the previous formula of the Coefficients of the '7th order' mock theta

function Fy(q) we obtain:

10*sin(Pi/7) * exp(P1*sqrt(2*(57+(((sqrt(5)-1)/2)))/21)) / sqrt(7*(57+(((sqrt(5)-

1/2)))/2)+16

Input:

) exp[ﬂ J2(& 674105 -1)
10 sin[E__] : +16

"/ 7(3(57+;(¥5 -1)))
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Exact result:

[ ; —
2 1III| 2_!21l:5?+1.'2|:‘-l' ] —1” m ,

I
16 + 10 || ——— ¢ sm{f]
Y 7(57+; (V5 -1)) 7

Decimal approximation:
495.8073020308896739704097913317776162269130980805932093616...

495.8973... = 496 result that is the number of dimensions of Eg x Eg (superstring
theory)

Property:

2 \I.' 2/21(57+1/2(-145 || m

|
16 + 10 || — ¢ sm{f]
\ 7(57+;(-1+V5)) 7

is a transcendental number

Alternate forms:

S
| y21(113495 |« :
20¢" ' sin[f}
7

—

\f 7(113++5)

16 +

4 |I 7 |'I 1/21(1134V5 | o -
- |28+5 | ——— eV : sin{—}
7 Y 113+v5 7

I 2 .'I 2/21(57+1/2 (45 -1)| =
16 +5: || Ay - eV | | N
y 7(57+3 (V5 -1))

[ —{in)7T {i :rjl,-"?}
L — £

Alternative representations:

[1CI sin[i” Exp[}r \II 22—1 [5'?+ 21 (V5 - 1”}
+16 =

\/5[5?+§[ﬁ?—1]}

10 n::l::s[E - i}exp[rr \flj—l [5'?+ El (-1+ V'E}j]

2

16 -

f
\fg[s?+§[-1+~.=§]}
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r0sin(z) exfr | % (572 /5 -1)
\/5[5?+§{v’§-1}}

10 cns{g - ﬁ}exp[n\/;—l{S?+ El [—1+V"§}}]

+16 =

16 +

\/5[5?+§[—1+v’§}}

0sin(z)exofe | 2 57+ 1 (V5 -1) |

J§[5?+§{F-1}}

10 Exp[;r \/;—1 {5'?+ El -1+ E}} ][_‘,—-::'m,-'? +¢=“"""?}

+1|5:

16 +

[21}\/5 57+ (-1+¥5))

iizthe imaginary unit

Series representations:

0sin(z ) exefs 2715 - y)]

+16:
7 1
\[5 57+ 7 (V5 -1))
1III|'1,'21|}113+u'?]n Lk 1k
A k=0 (142k)!
16 +
7(113+V5)
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(10sin(3) s 26715 - y)]

+16 =
7 1
\/E 57+ (V5 -1))
[ 1/21(1134¥5 | n 13k (SL2k
h ; w |14
24F Lo (2k)
16 + -
7(113+¥5)
s 2 1
{ll:l sm{;” exp[;r \/E {5? *iz (V5 - 1}} ]
+16 =
7 1
\/5 57+ ; (V5 -1))
| =
2 2/21(5742[-14¥5 || m 2 L1k 712k 142k
16 + 10 NPT & Y 2
7(57+ 2 (-1+¥5)) 2 (L+2k)
n!is the factorial function
Integral representations:
[ 2 1
{ll:l sm{;” Exp[}r \/2—1 {5?+ : (V5 - 1}}
+16 =

J§[5?+§{F—1}}

f =
10 2 2/21(57+1/2(-14¥5 || x ¢
16+ — f‘\'ll (s7v2f N NJICDS(}T—]‘H
7(57+3(-1+V5)) 0 7

(10sin(3) s 26715 - )]

J§[5?+§{v’_—1}}

5 |'I 2/21(57+12(-1445 || & P i s ‘,—:rz,a'-:lc'ﬁs:u
16-—ie" A J —_—
7 14(57+ 1 (-14V5)) 312

= +y 5

+16 =

d s
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r0sin(z) e 26715 - y)]

J§[5?+§{v’§-1}}

+16:

[(s)
ds

| 221(5741/2{-14V5 || m y {1}1_25
1IIII / / . / 2 J:mﬂ’ 14

N 7(57+ 2 (-1+V5))x

16 -5i¢

=i sty r[i _5}

for 0 <y < 1

Iixis the gamma function

From:

In detail, let ¥ be a closed three-manifold with spin structures a, 3. The global anomaly is then
measured by exp (—58(7y,, — 77 5)) Where 7, and 7y 4 are 7-invariants on Y for a Majorana fermion
coupled to spin structure a or 5. We note that this is trivial if and only if one always has

exp (—%H?h——n) = exp (—2—1873?3) i (4.16)

or in other words if and only if the anomaly for 8 positive chirality fermions in two dimensions does not
depend on the spin structure. This is how we formulated the question initially.

and:

exp(—inny/2) = +1 for a closed manifold Y.
exp (—imny /2) = (-1)¢
(-1)¢ = —1.

exp(-(-8))

Input:

8
&

Decimal approximation:
2980.957987041728274743592099452888673755967939132835702208...

2980.9579... result practically equal to the rest mass of Charged eta meson 2980.3

Property:

¢% is a transcendental number
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Series representations:

foTE
= k1
w1
S-le—]
2
p 1
A al] -:—l]k .
{ k=0 k_]

n! is the factorial function

Integral representation:

=i g0+
G B o L
(2miT(-a)
Iixis the gamma function
Re(z) is the real partof z
argizlis the complex argument
|z| i= the absolute value of =
iizthe imaginary unit
A
(((exp(-(-3)N)"1/16
Input:

11?," exp(—(—8))

Exact result:

Ve

Decimal approximation:
1.648721270700128146848650787814163571653776100710148011575...

1.64872127... = ({(2) = = = 1.644934 .

Property:

y ¢ is a transcendental number
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All 16th roots of e"8:

e €°~1.64872 (real. principal root)
Ve ™ +15232+0.6309 ;

Ve ™ 11658 +1.1658

Ve 2™ 0.6309+1.5232;

Ve ™7 <1.64872;

Series representations:

11,.'ﬁ eXpi—(-8)) = {i l
Vi

il 0 P
11.,.'5 exp(—(—8) =_‘q Z -
k=0 i

o0 1+k
——— Vo
eXpi—(-8)) = T

n! iz the factorial function

Integral representation:

':'_m+]r s [{-@—s) ds
il+z)° = e L for (0 Leja) and |arg(z
(2m0—a)

Iixiis the gamma function

Beiz) is the real partof =

argiz)is the complex argument

|z is the absolute wvalue of =

iizthe imaginary unit
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Now, from:

Since this theory has no perturbative anomaly, T is a cobordism invariant and in particular it
is a topological invariant. But any Spin(8) bundle on a three-manifold is topologically trivial (since
m;(Spin(8)) = 0 for ¢ < 2). So we can continuously deform to the case that the background Spin(8)
gauge field is trivial, in which case trivially T = 1. Thus the Spin(8) theory under consideration has no
global anomaly, and for any background Spin(8) gauge field,

ml Tl N
exp (—5*?}—:&&) — exp (—5???@.::) : (4.17)

we obtain:

Tl
exp (— 3???&-.5_ )

exp(—inny/2) = £1 for a closed manifold Y,

exp(1)

Input:
expil)

Exact result:

[3

Decimal approximation:
More digits
2.718281828459045235360287471352662497757247093699959574966...

2.7182818...

Property:

e 15 a transcendental number

sqrt(((exp(1))))

Input:

A expil)

Exact result:
s

Decimal approximation:
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1.648721270700128146848650787814163571653776100710148011575...

1.64872127... = {(2) = = = 1.644934 ..

Property:

y ¢ Is a transcendental number

All 2nd roots of e:
1.,"': ¢ ~1.64872 {real, principal root)

s,"': e'" ~—1.6487 (real root)

Series representations:
e < |

\JII Exp[ll- — | 2‘ E
‘ﬂk:n :

(- l+k}
«.," exp(l) = | L
PES—. Ek-ﬂ 1k+|k
y expil) = —
v 2

We have also that:
-3/10"2+sqrt(((exp(1))))

Input

-— +v exp(l)
104

Exact result:

Ve -1

Decimal approximation:
More digits

40
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1.618721270700128146848650787814163571653776100710148011575...

1.61872127...

This result is a very good approximation to the value of the golden ratio

1,618033988749...

Property:
3

= ﬁ +4 ¢ Is atranscendental number

Alternate form:

Fln [ml:n A -3]

Series representations:

3 — i  Cr—— 4 -
T +Vexp(l) = - +V -1 +exp(l) &[2 ][—1+EXP[1H

o (- 1 (-1 + E:!~:1;:[1]ﬂ"“c [— l}k

3 3 3
——+1u'EXp[1}:——+‘\u'|—l+EXp[1}2‘ X 2

2
10 100 Lt

fry. : ; oo
is the binomial coefficient
\m

n!is the factorial function

(@i is the Pochhammer symbol (rising factorial)

k 11 k =k
e —— expil) = -— it
i mawnz k!
k=0
Ior not (| R -.!.-i - |
And:

41
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(-8/1073+3/10°2+1/103)+sqrt(((exp(1))))

Input:

[ a8 3 1 ] !.;"'—[ll

-—— +—+ — |+¥ exp
10°  10¢  10°

Exact result:
23 —

1000 Ve

Decimal approximation:
1.671721270700128146848650787814163571653776100710148011575 ...

1.67172127...

We note that 1.67172127... is a result practically equal to the value of the formula:

m

pr = 2% 1mp = 1.6714213 x 1072* gm

that is the holographic proton mass

Property:
23

Y
Tl 4 ¢ is a transcendental number

Alternate form:
23+ 1000V e
1000

Series representations:
8 3 1

= akim ek
[103 10° 103]

23 T ———c k
expily = -1 +exp(l) 2 (-1 +exp(ly
+4 exp Thoa y —1+exp %‘j[k ] + exp

R S il
17 100 107
23
1000

8 3 1 E =
[ J+~.,"exp[11 s
o (-1F (-1 +exply ™ (-3)
+u"—l+exp[l}2‘ L

k=0

k!
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28— (1 (-3), exp(1) -0 75

— it

oen )2 ki
k=0

k

8 3 1
[—— +— + _]‘f"u' exp(l}

10*  10¢ 10°

(MY, . ) -
is the binomial coefficient
\m

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers

Mathematical connections:

a) v exp(l) = 1.648721270700128146848650787814163571653776100710148011575...

2
1.64872127... = {(2) == = 1.644934 ...

3
b) “C " 100 = 1.618721270700128146848650787814163571653776100710148011575...

1.61872127... = 1.61803398... = ¢

23 —
c) 1000 +ye = 1.671721270700128146848650787814163571653776100710148011575...

1.67172127... = m,, = 2 X *mp = 1.6714213 x 10~2* gm
p R

Note that:
1/4((exp(-(-8))))-16-1.22734321771259
Where f(q) = 1.22734321771259 is a Ramanujan mock theta function

Input interpretation:
1
7 CXP(=(=8)) ~ 16 - 1.22734321771259
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Result:
728.012153542719479 ..

728.012153... result very near to the Ramanujan number 728 = 9°-1

1073+ 1/4((exp(-(-8))))-16

Input:
1
10% + 2 CXPI—(=8)) - 16

Exact result:
8

984 + =
L
4

Decimal approximation:
1729.239496760432068685898024863222168438991984783208925552...

1729.239496....

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Property:
8

f 1
084 + — Is a transcendental number

Alternate form:
:]l- [3935 + r'a]

Series representations:

10° : (—(-8)) - 16 = 984 LSl
LS e ao
. T4 L

k=0

, 1 2 i 0 S
10 +3rexp[—[-3n-1 —984+5r Z‘E
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1
103+£Exm—hﬂn—15=984+

{5

55+10°3+1/4((exp(-(-8))))-16

Input:
1
55+1G3+;exm—hﬁn—lﬁ

Exact result:
]

1039 + -
Le
4

Decimal approximation:

1784.239406760432068685808024863222168438901084783208925552...

n! is the factorial function

1784.239496... result in the range of the hypothetical mass of Gluino (gluino =

1785.16 GeV).

Property:
8

e
1039 + A is a transcendental number

Alternate form:
E[4155”8]
P .

Series representations:
, 1 1.2 B
55+10° + - exp(~(-8)) - 16 = 1039 + BT

k!
k=0

2

1 I iy |

3 e R s Ll e S
55+107 + ” expi—(-8) - 16 = 1039 + i [hz k!]

=0

1 1
55+]ﬂ31-aepr{—ﬂn—lﬁ:=1939+ -

k=0 k!

45

n! is the factorial function



From:
Zw = |Det Dy | exp(—imnpy ) exp (_i” / {I’)
X

We have also:
0.637*10 * exp(-1/2*-Pi)

Input:
1
0.637 lDexp[—E [—lnr]

Result:
30.6427...

30.6427... result very near to the black hole entropy 30.5963

For the formula of Coefficients of the '7th order' mock theta function Fy(q),
for n = 57 or 58, that we have regularized as: 57 + (N5 — 1)/2 = 57.61803398..., we

obtain:

0.637*(((((sin(Pi/7) * exp(Pi*sqrt(2*(57-+(((sqrt(5)-1)/2)))/21)) /
sqrt(7*(S7H(((sqrt(5)-1)/2)))/2))))))

Where 0.637 is a very closed approximation to the inverse of golden ratio (see paper
“Scaling Law for all Organized Matter” — N. Haramein)

Input:

.-
] Exp[n J2(E 67+ 105 -1)
0.637 sin[a]

_\I.' ?[51 57 + § (V5 -1)))

Result:
30.56945813936767223191510370783423415365436434773378743633...

30.56945... result practically equal to the black hole entropy 30.5963

46



Alternative representations:

0.637 sin[g}exp[n \/22—1 (57+ 3 (V5 - 1}]]

\/23[5?+ ; (V5 -1))

D.ﬁS?cns[g - i}exp[;r \/22—1 [5'?+ El (-1 +‘-«"€}}]

\15[5?+§[—1+v“§}}

0.637 sin[’—;} Exp[;r \f22_1 {5? + El [‘-"'E - 1}} ]

\/;_’ 57+ (¥5 -1))

|
D.EB?cas[g - %}exp[;r\f ;—1 [5'?+ El (-1+ \-‘E}}]

J§[5?+§[-1+ﬁ}}

0.637 sin[g}exp[n \fzz—l (57+ 7 (V5 - 1})]

\/; 57+ (V5 -1))

0.637 Exp[fr \/2’-’—1 (57 + ; (-1+V5)) ][_ﬁ,-m,.-? £ 17

f
[zn\jg 57+ (-1+V5))

iisthe imaginary unit

Series representations:
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0.637 sin{r—;} exp[;r Jzz—l {5'? - El (V5 - 1)) ]

\/3{5?+l (V5 - 1))

2 2

arg[z—ll (113-21x+ \."’?}}
2m

[D.ﬁB? Exp[n exp[z T

for(x e R and x

5
o (L) 2 (-1) (113-21x+ VB

2 o

k=0

i i1+2kp

& 1)k 712k }T1+2k] .f
/

o1 7¥5
arg[T—x+ ]

(-1fak(-2) (791~ 4x+?v’_}]

it

2

0.637 sin{’—;} exp[;r \/22—1 {5? - El (V5 — 1}} ]

J3{5?+l (V5 -1))

2 2 ;

arg[z—ll (113-21x+ \."’?}}
2

[1.2'?4 EXD

for (x R and x U

g

m exp[z T

w (L) x*(-1) (113-21x+ V5

2 o

k=0

Z[ 1" J1+2J-:[ ]];

arg[ —x+£]

2

[— }kx""[ }[?91—4x+?‘~'€}k]

=
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0.637 sin{I—;} exp[:r \/22—1 {5? + El (V5 - 1}}

55?+—[v’_ 1))

— ; . . B .-
0.637 explx 1“2 |es( 7 (113495 2139 2| zula2{1+latg{ﬁ{113+v 5-21z))/i2 )

}k[113+v'_ — 21 7o) 53¢ (1J_l,-zlmg[TlJf_le,ﬁsz

E‘j k! Z

—

alg[% ?1:; —ZI:IL-'!“E”:'J - [—l}k 7-1-2k 142k /

(1+2ky /

~1/2-12
Ep

k=0
L {—l}k {_El}k [?91 +?Vf§ —4Zu}k Zﬁk

2 x

k=00

argiz)is the complex argument

|x] iz the floor function
n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers

Jniz)is the Bessel function of the first kind

Integral representations:

0.637 sin{ﬁ?} exp[;r \/22—1 {5'? + El (V5 - 1}} ]

J§{5?+§ (V5 -1))

D.Dglnexp[n fﬁ[llhﬁ}]
ﬂ§[113+v’§}

0.637 sin{I—;} exp[;r \/22—1 {5'? + El (V5 - 1}} ]

J§{5?+§ (V5 -1))

1 T A
D.DEZ?Sexp[fr 5[113+ 5}] L -2 (196 s)+s
i ooty & ! :
J TR
=i va+y 5~
i 5[113+v’5}
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0.637 sin{ﬁ}exp[n \/2‘?—1 {5'?+ 51 [""f_ = 11}}

\/23{5%% (V5 -1))

0.3185explr [ 2 (113+v5) |V
p[ 21[ L j“.“‘”’]’ 14_1+25;r1_25 F[s}
i 5[113+‘u"'§}

dgs ftor
=i pa+y r[g_j}

Iixiis the gamma function

Multiple-argument formulas:

n\{;—l{5?+51[‘«"'§—1}}]

0.637 sin{I—;} exp

\/5{5?+—[F—1

2548&xp[ Jill [113+F] D'?Esm +sm{ )
( 51[113+

0.637 sin{g}exp[;r \/22—1 {5'?'+ El (V5 - 1}}]

J§{5?+—[F 1))

12'?4::05 }exp[\/i,ll (113+V5 ]5111
F [1(113++45)
2N 2

0.637 sin{’—;} Exp[;r \f22_1 {5'?+ El [‘-"'E - 1}}]

\/23{5%5 (V5 -1)

1.911 Exp[;r E |' 7 (113+ ﬁ}][mgz[;_l} sin( - ) - 0.333333 sin’( - )
( 1 (113 +4/5)
2




Or:

12(((((sin(Pi/7) * exp(Pi*sqrt(2*(57+(((sqrt(5)-1)/2)))/21)) / sqrt(7*(5T+(((sqrt(5)-
1)/2)))/2))))))

Input:

Exp[;r \[ 2(.= (57+ 2 (V5 -1)))

1| s
5 Sll‘l[a] || .
N 7(3(57+; (V5 -1)

Exact result:

]

| e !

| 2/21|57+2 (V5 -1)| n :
e " sin[gj

,J 14(57+ 2 (V5 -1))

Decimal approximation:
23.99486510154448369852048956658888081134565490402966046808...

23.9948651... result very near to the black hole entropy 23.9078

Property:

I
| 2/21|5741/2{-144/5 || n ,
y I . T
e sin —JH
7.
15 a transcendental number

\/14[5?+§[-1+».€]]

Alternate forms:

=
| y21{1134475 | :
eV sm[’;}

—
\{?[113 +V5)

.
T 7. o U21[113445 ) =
D (V-T -1 (14 -1 e '

|
z\ﬂ?[naﬂ@]
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II e
| 2/21|57+1/2(¥5 1| =
i) i sin[f}
7

113+45

Alternative representations:

i) s 27205 - )| cos-2)erafe J2 7+ 261435))

J§[5?+—[v’_ 1)) 2 2\/5[5%%[—1”@}}

sin{r—;}exp[;r \/;—1 [5'?+% (V5 = 1}} ] cns[g + ’é}exp[rr \/2‘?—1 [5?+El (-1+ ‘-«"E}} ]

J§[5?+—[ﬁ-1}} 2\/5[5%21{—1“@}}

sin{’—;}exp[;r \/;—1 {5?+§ (V5 = 1}}]
J§[5?+—[F-1}}

EXP[?T \/22—1 [5'?+ El (-1+ E}} ][_F-'“'”J."'? +‘,-:I:r1-'?}

2[21}\/5{5?+§[—1+J§}}

iizthe imaginary unit

Series representations:

[1/21{113+¥5 e
sin[’—;}exp[;r\/;—l{E?+%[ﬁ_l}}] k- [113+ ]HEE’:D‘ L 12k 142k

(1+2 k)

\/5{5?+§[€§-1}}2 J 7(113+v5)

I'jn my2k
Sin{g}EXp[”\/;_l{E?+é[ﬁ—l}}] N 1/21(113+V5 | 2 -1k (5 ]2

k=0 .'zku

\/5{5?+§[€§-1}}2 J7(113+V5)




sin{g}exp[;r \/22—1 [5'.?+§ [V'E o 1}}] Ef\; 1121113495 | 7

Tken -1 J1+2k[g}

J§[5?+§[ﬁ-l}}2 7(113+v5)

n! iz the factorial function

Jyiziis the Bessel function of the first kind

Integral representations:

—

sin{’—;}exp[;r \/22—1 [5'.?+§ 5 = 1}}] ".III 1/21(1134¥5 | m

:f FLICDS[F—;]M
\/5[5?+§[E-1}}2 7, 7(113+v5)

sin{g}exp[n \/;—1 {5?+§ (5 = 1}}]

\/?[5?+§[ﬁ—1}}2

2

e

1 ||'2,.'21{5?+1;'2{-1+~F5]] n ; o
28

\ 14(57+ 2 (-1+V5))
i g0ty f—nzl.l'-; 196 5)45 .
j — ds for 0
- 3/2

= ¢+ 5

sin{I—;} exp[;r \/22—1 [5'? +§ (V5 = 1}} ]

\/5[5?+§[€§-1}}2

LR
(1421113495 | n 1}1‘25

Ie J‘IMH{H

i oo+ 2 —
2\/?[113+v’§}n ' r[z 5)

I'is)
ds tor ()

Iix)is the gamma function

Multiple-argument formulas:
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(7 | 2 1 T _ 1) . ]
sin| - Jexp|r [ = (57+ - (V5 -1} , o o 121113445 |
I\?} p[ \I 21 [ 2 [ } ] [_ 1}51 14 [_ 1 + [_ 1}21 .-] F‘l,l F

\IE[5T+§[~.*€-1]} 2 E\f'}’[113+\."§]

T —_—
|

o Fr L . | / & :
mnﬁ}exp[;r \I 22—1 [5?+ % (V5 - lh'l] N 1/21{113+V5 | n sin[i}[—3 +451112[2,_11”

JE[S?_F‘%[‘J?_]'” 2 ‘j?[l]_3+‘u"'§]

e | 2 Lo [ 'IE_-'.'ZIIIS'? 1/2[-1445 || s
mnli}exp[n \J = [5'?+ g (V5 -1} F\,' |5741/2(-14¥'5 ] [3 sill[i}_451113{i}}

[ - [
\{E[Shé[v?-l]} 2 \.’I 14(57+ 2 (-1+v5))

Inserting the value 23.99487 as entropy in the Hawking radiation calculator,
supposing that the strings are black holes (see papers on Black Strings), we obtain:

Mass =4.564181e-8
Radius = 6.777132e-35
Temperature = 2.688769e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(4.56418 1e-8)* sqrt[[-
((((2.688769e+30 * 4*Pi*(6.777132e-35)"3-(6.777132¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

' 4.1.962364415  10'° 1

!
1/
\ 5. 0.0864055° 4564181 10°®

/

|
I| 2.688769 - 10°" «4x(6.777132  107*°) - (6.777132  107*°
\ 6.67 10711
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Result:
1.618240134682361526427068541209260400473472092569116672524 ..

1.61824913...
And:

sqrt[[[[1/(((((4%1.962364415e+19)/(5%0.0864055"2)))* 1/(4.56418 1e-8)* sqrt[[-
((((2.688769e+30 * 4*Pi*(6.777132e-35)"3-(6.777132e-35)"2))))) / ((6.67*10"-

I

Input interpretation:

L/ /|4+1.962364415 10" 1

/ \ / 5 0.0864055° 4564181 - 10°°
| \
I| 2.688769 - 10« 4x(6.777132 - 107°)° - (6.777132 - 107}
\ 6.67 107!

Result:

0.617951821241841895525482027715480575453451204570433502734...
0.6179518...

From:

hep-th/9609122, IASSNS-HEP-96/96

ON FLUX QUANTIZATION IN M-THEORY

AND THE EFFECTIVE ACTION

Edward Witten

School of Natural Sciences, Institute for Advanced Study
Olden Lane, Princeton, NJ 08540, USA
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For a more general eight-manifold, the formula for J, if written in terms of A = p; /2

and ps, is
- (3.1)
48

Now let us assess the integrality of .J, using index theorems together with our previous

considerations. The index of the Dirac operator on X, written in terms of A and ps, is

1 9 :
I=——(7T\ —p2). 3.2

Tago (X ~P2) 3:2)
Since [ is an integer, it follows that

pa — A% =2 6A? modulo 1440. (3.3)

Now, if ¢ is to vanish, then according to our shifted flux condition, A must be divisible

by two, say A = 2x with 2 an integral class. So we can write
P2 — A% = 242% modulo 1440. (3.4)

So po — A? is divisible by 24. Since we need divisibility by 48, we must probe more deeply.
An extra factor of two arises as follows. Let x be any element of H 4( X,Z). Then by

a special case of the Wu formula,
2?2 = 2 - X\ modulo 2. (3.5)

If, therefore, A is divisible by two, then #? is even, and (3.4) implies that (p; — A?)/48 is
integral, showing that the number of branes is integral, as promised. Note that formula
(3.5) implies that the intersection form on H*(X,Z) is even when A is divisible by two.
Since this intersection form is in any case unimodular (by Poincaré duality), this gives

another oceurrence of even unimodular lattices in string theory.

From:
P2 — A? = 6% modulo 1440.

we develop the formula, according to our further possible interpretation, as follows:
pa— A~ 607/ 1440
61768 — 61504 = 6*61504 / 1440

264 = 369.024 mod 1440
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264 = 256.2666 A =248; p,=61768

From:
2 ~ 2 - XA modulo 2.
From our interpretation we take:
X = (x*N)/2
248*%64 *24 /24 = 380.928 /24 =x * A = (125,9841 * 248) /2 =15.622,03162 =

15872;
from:

p2 — A% 2 247* modulo 1440,

as above, we take p, —A>~24x” / 1440

264 = (24 * 15872) / 1440

264 = 264,53333

From:

J:IJE_}"Q
48

J=264/48 = 5.5
And from:

Flase =
1440

(TA* — p2)
I=(7*61504—-61768) /1440 = 256,083333
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o=1

w = 1+248/2 =125
A =248

P, =61768

“1/6 * integrate (((125-1/2%248)*((125-124)"2-1/8(61768-61504))))x

Indefinite integral:

E{1[[125 %HIRS 1247
g 2

51?53-51504D 8 x°

Xdx = —
8 3

Plot:

[ from=1.2t01.2)

(8 * 15872)/3 *2Pi for x = 125,98412

Input:
815872

3

Result:
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253952
3

Decimal approximation:

2650937.9125214783008313550708235321054825465211033689578160...

265937.912521...

Alternative representations:

1
3 (2m)(8 « 15872y = 15237120°

253952

—(2m(8 15872)=- ilog(-1)
253952

—(2mi8 . 15872 = cos (1)
Series representations:
1 1015808 2, (-1
Z @8~ 15872) = ¥ !
3 3 =13k

log(x) is the natural logarithm

iizthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function

@ 1015808 (-1)* 1195'L2k[5L*k-4 zsgLﬂk}

1 i
E[EHHE 158?2h:2L-

i 3(1+2k)

253952 1 1 2

1
5 (2m({8 - 15872y =
k=0

Integral representations:

—

1 1015808 1 z
E[E}THS 158'?2}=TJ V1-t2 at
i

@ 1k 1
2(5) (o Toar 5ow)
4) \T+2k " 1+4k " 3+4k

1 » L
E[EHHS 15872) = 63488+ 3 +2G31515j4*q'—[—1+t}t dt
0
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1 507904 1 1
3 @m@E 15872) = f

O y1-¢?

Note that:
4*(((8 * 15872)/3 *2P1)))*1/3
Input:

4‘1" 8. 15872
3

Exact result:
—
62
G4 3|’ s
‘q 3

Decimal approximation:

257.2200871250618779630255833760231540762363756214614070180...

257.229087...

Property:
—
| B2 |
64 3 = is a transcendental number

\

Alternative representations:

1 ———————
4{[ 3 (2m(8  15872) =44 15237120°

M | 253052
43 - 218 15872) =43 - logi-1)
\/ 3[ m( .J 3 i log(

[1 | 253052
4{/ 5 @m@® 15872) :4{1 5 cos =)

COs

Series representations:
60

logixy is the natural logarithm

iizthe imaginary unit

1 s : ; :
(x)is the inverse cosine function



1 31 | & - 1}"‘
4{{—[2m8 15872) = 128 3 = 4
3 3\ £

LL.

|_1.

T 1 3 | o 1+||~: 1195— 1-2k [51+2k 4 2391+2k}
4&/‘[2{”8 15872) :1286/— 3|
3 3\ 1+2k

,.r
&

e
62 (&, 1 1 2 1

4\{ (2m)(8 15872) =643 — 3’2‘[ [ + 4 ]
V3 V& 1+2k 1+4k 3+4k

Integral representations:

I 1 (21 [
4{/5[%”8 15872) :128{/; {/J Y1-£ at
(]

——
[ s
1 sin (k)
435 @n@® 15872 =64 62 3 [ i
2 Voot

"oa 1

o 1+t?

[ 1 e AT
4{{5[2m[8 15872) =64 22-'3{(E 3

And:

(CCCCA#(CCCCd * 15872)/3 *2P1))*1/3)))NNN /11

Input:

[
11||4</ B«15872
3

\

Exact result:
[31x
3

219,-33 33

Decimal approximation:
1.656227559343547960028127856061446962027827778900828888259. ..
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1.65622755... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Property:

[ 31
19/33 :
o 3{( —— s atranscendental number

All 11th roots of 64 ((62 m)/3)*(1/3):

Polar form

ICETTTCP

; [ 31
71934 3{; TJT e =1.6562 (real principal root)

1 |31 el !
219/33 33 T}T eV L 1,3933+0.8954

e ERTE
219/33 33 —3” G 6880+ 1.5066

i AR
219139 3 == ST L _0.23571 +1.6394:

SUL EUM TR}

919/33 3‘1' 3la
3

SBITHIL L 1.08464+1.2517;

Alternative representations:
I

[ 11 |
1{}4{/5[%}[8 15872) :”44% 15237120°

| 1 | .| 253952
11I4{/— (2m (8 15872) = “I4i/— ilogi-1)
\ Vs \
II , II .
1 2530952
11|4</— (27)(8 15872) = ”I4§/ cos (1)
V' Vs \ 3
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Cos

Series representations:

- |
11|4{/§[2;m8 15872) :2"-‘”3#

\

il
1 46/5 (2m (8 15872)

\

lli J ® [_1}1#: 1195—1—2k [51+2k —4 2391+2k}
— 33

9711 3‘31
3 i 1+2k

logix is the natural logarithm

iizthe imaginary unit

1 i : : :
(x)is the inverse cosine function

1

) ' DT |M
1 : 31 @ o1 1 2
1.}q|4€/§[2fr}[8 15872) =219‘*333{/—3 33’} [_:L]k[l T T
"1.&:0 - - -

Integral representations:

{ [ . (31 [ M
1{}4{/5[%}[8 15872) =2?-'“3§/? 3{” Vi-t? at
0

11|4§/— (2m) (8 15872) =22/ 3{/— EEUM dt
‘1 3 3 b st

s sge31 11
1.}q|4§/§[2n}[8 15872) = 2%0/% 3{/; gg” at
]H il ,ll_tz

|

(1371073 + 2/T0M3)H(((((A™ (8 * 15872)/3 *2P)N™1/3)))))))) /11

Input:
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[ J“i"“

Exact result:

13
10°

2

/8. 15872
=+ ] p——— E.FT
10° \I

3

i 4 918/33 33'| ET
200 3

Decimal approximation:

1.671227559343547960028127856061446962027827778900828888259...

1.67122755... result very near to the value
10** gm.

Property:
3 ; [ 31
ﬁ et 3{( it is a transcendental number

Alternate forms:
3' 3lx
3

3+ 200 2193312
200

|

[9 +200 x219/33 , 33233 3 44 fr]

600

Alternative representations:
|

of holographic proton mass 1.6714213 *

13 .2 Il 15
g ol A A T g ey migy: o _+1U4§;1523?120c
100 103/ YV V3 10°

II |' I| |'
7 1 15 253952
(—+—}+“I4if—[2n}[8 15872 =—+”|4,3J— ilogi-1)
10°  10° ",] 3 10° "'I

| |
13 e a1 15 | _[253952
(—+—J+11|4§{—[2m[8 15872) = — +11 ?J cos -
100 103/ YV V3 100 N 3

Series representations:

log(x) is the natural logarithm
iisthe imaginary unit

1 3 . : -
cos  (x)is the inverse cosine function

64



[ S

13 2 1 3 ; 31 2
11 | B TI11 33) =~
( + J+ "qJ4 \/ 3 (28 15873 E_DD +2 \/ 3 33 ké.;.

1%
ik

s
b

1+2k

18 3y el o1
( 3 103}* '-14 EEEHHS 15872y =

10

3 711 33 1 | *ﬂ‘,,[—jL].:l*"‘c 1195—1—2k{51+2k_4 2391,,2;;}

2'I — 33
2|:H:I+ A \Jkﬂ;. 1+2k
f

13 2 ( 1
—+ |+ 4Y;en® 15872 =

10° 103/ N V3

f [ e
i+219,-'33 33 E 33’2“(_}Jk[ . g 2 + : J
200 3 \ i 4/ \1+2k 1+4k 3+4k

Integral representations:

|
15 -2 J 1
(_+_]+11 43 Z@2mn@8 15872
100 103/ V V3

3 R 1 ‘1
—+2?-'”3i/— 3{/1 it at
200 3 0

A
i3 -2 1 3 £ L O
(— +—J+“’4{/-[2m[a 15872) = —— +2%/3 33 = BEUW at
10° 108/ ¥V V3 200 3N a8

|

i g 1 3 g3l [ 11
(—+—J+“’4{/—[2;ﬂ[8 15872) +22°"333{/— 3|’j at
100 10\ 3 200 3 o

We obtain also:

((((256°2+(248*64*24)+15872+(2%248)-2%5.5))))) - (((((((8 * 15872)/3 * 2Pi)))

Input:

5 815872
(256° + 248 64 24 + 15872 + 2248 _ 2 5'5}_T 2
Result:
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196883.0875...

196883.0875... result practically eqal to a value of the following partition function:

Zay(T) = jl(7) — 744

— ¢! + 196884 g + 21493760 g% + 864299970 ¢° + 20245856256 ¢* + . ..

Alternative representations:

1
256° +248 - 64 24 +15872+2 - 248 -2 - 5.5)- = (8 - 15872)(2m) =
© 3

397285 — 15237120 + 256°

1
256% +248 - 64 24 +15872+2 . 248 -2 . 55)- - (8 - 15872)(2m) =
-3

253952

397285 + ilog(-1) + 2567

1
256% +248 - 64 24 +15872+2 . 248 -2 . 55)- - (8 - 15872)(2m) =
-3

253952

307285 — cos t{-1) + 2562

Series representations:

log(x) is the natural logarithm
iizthe imaginary unit

1 3 . : -
cos  (x1is the inverse cosine function

1
256% +248 - 64 24 +15872+2 - 248 -2 - 5.5)- = (8 - 15872)(2m) =
C3

\}1."“ [_l}k
462821 -338603. 2‘
S1+2k

1
256% +248 - 64 24 +15872+2 - 248 -2 - 5.5)- = (8 - 15872)(2m) =
C3

® gk
632122. - 169301. L o
)

—
k=1

1
256% +248 - 64 24 +15872+2 - 248 -2 - 5.5)- = (8 - 15872)(2m) =
C3

@ 2% 6450k
462821 -84650.7 5’ [3—;]}

k=0
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(MY, . ) o
is the binomial coefficient
m /!

Integral representations:

1
[2552 +248 64 24 +15872+2 248-2 5.5)- 3 (8 15872)(2m) =

462821 - 169301. [ dt
Jo

1+¢2
1
(256 +248 - 6424 +15872+2 248 -2 5.5)- - (8 15872)2m =
"] Il—
462821 - 338 603. [ V1-t2 at

0

1
[25'52 +248 64 24 +15872+2 248-2 5.5)- 5 (8 15872)2m =
JSil‘l[“
t

i

462821 - 169301. [
Jo

((((8 * 15872)/3 *2Pi)))"1/2+(64*24-264-64+5.5)

Input:
[ 815872
3

27 +(64-24-264-64+5.5)

Result:
1729.1917...

1729.1917

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

((((((((8 * 15872)/3 *2Pi))) 1 /2+(64*24-264-64+5.5)) /15

Input:
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1,_;|I |8+ 15872

VN

27 +(6424 -264-64+5.5)

Result:
1.643827377...

1.643827... = ((2) == = 1.644934 ..,

29

Now, we devolop the same equations, but utilizing the “modulo”.
Thence:

from:
P2 — A?* = 6% modulo 1440.

We take p,—A° =~ 6)° / 1440
61896 — 61504 = 6%61504 mod 1440
392 = 369.024 mod 1440

392 = 384 A =248; p, =61896

From:

2
yaa

T° = . A modulo 2.

(((x*248 modulo 2)))

Input:
(x 248y mod 2

Result:
{248 xymod 2

Plots:
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(x from -0.008 to 0.008)

-0.005 ' 0.005

(x from =0.05% to 0.05)

-004 -002

Alternate form:
248 x - 2 (124 x|

For any x is always equals to 0

Integer root:
X=n, nef&

Derivative:

248 in(124 0
f[[x' 248)mod 2) = { sin( TX)#
X

indeterminate (otherwise)

[assuming a function from reals to reals)

Alternative representations:
(x 248) mod 2 = 248 x — 2 Quotient[248 x, 2]

(x248)mod2 = 248 x + 2[-124 x]
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£is the set of integers



x248)mod2 =248 x -2 124 x|

Series representations:
sm|248 kx|

25, 22

(x248)mod 2 =1 -

1

1= k
(x248)mod2=1- - L cut(—ﬂ}sin[zitﬂknx} for
2 2

k=1

Definite integral over a half-period:
A il

. 1
[ 248 248 xymod 2dx = — = 0.00201613
Jio 406

Definite integral over a period:
el

. 1
f 124 248 yyimod 2dx = — = 0.00806452
Jo 124

Definite integral mean square:
el

~ i
[ 124 124 (248 x) mod 22 dx = 5 ~ 133333
W

Thence: x*=0; x =0

pa — A2 2 247% modulo 1440.
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x> = x*248 modulo 2
We obtain: p, —A* =0

Input:
(24 (248 x)ymod 2 mod 1440

Result:
(5952 x) mod 2 mod 1440

Plots:

I '! | (s from =14 to 1.5)
|

iid &l

Alternate form:
5052 x -2 2976 x|
212976 x| - 144(:{ +5952 x
1440

For any x is always equal to 0

Alternate form assuming x is positive:
(5952 x) mod 2

Integer root:
X=n, nef
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|x] iz the floor function



£isthe set of integers

Derivative:
;—;[[24 (248 x)) mod 2 mod 1440) =

5952 (in(2976 7 x) > 0 A sin{w} > 0)v
1440
[sin[29?5 rx)>0A sin{w} < Cl} W
1440
[sin{E';'?Eu axy=0A sin[w} = l:l} W
1440

[5111[29'?5 Tx)<0A sin{m} < CI}
1440

iI'I-.l'T'I""! minare otherwise

(assuming a function from reals to reals)
&1 hes .. is the logical AND function

€1 ves . isthe logical OR function

Alternative representations:
(24 248 xymod 2 mod 1440 = (5952 x) mod 2 — 1440 Quotient(5952 x} mod 2, 1440]

(5952 x) mod 2
(24 248 xymod 2 mod 1440 = - 1440 {—J +(5952 x) mod 2
1440
(5052 xymod 2
(24 248 xy mod 2 mod 1440 = 1440 [— — +(5952 x) mod 2

[x]is the ceiling function

Series representations:

f 1
5|1'||: —— k{5952 x)mod 2|
1440 g | — 720 — '

(24 248 xy mod 2 mod 1440 = 720 -

, 5052 xymod 2
52 xymod?2 R and Z |

1440
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1430
: k

(24 248 xymod 2 mod 1440 = 720 - - Z‘ cct[ %

2 1440

1
J sin[— ke (5952 xymod 2
720

K is the set of real numbers

cotix is the cotangent function

Definite integral over a half-period:
1

; 1
( 59525052 x)mod 2 mod 1440 dx =
Js 11904

= 0.0000840054

Definite integral over a period:
-1

5 3 1
{ 2978 (5052 x) mod 2 mod 1440 dx =
X 2976

= (.000336022

Definite integral mean square:
-1

L 4
{ 2976 2976 (5952 x) mod 2 mod 1440% dx = 5% 1.33333
Jo

From:

12
J:u_
48

J=392/48 = §,166666...

And from:
1,
I:m (l}\z —p-‘:‘l)

We take p,—A>~ 617 / 1440
61896 — 61504 = 6*61504 mod 1440
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I=(7*61504 -61896) / 1440 = 255,99444444

a=1

w = 1+248/2 =125
A =248

p. = 61896

-1/6 * integrate ((((125-1/2%248)*((125-124)"2-1/3(61896-61504))))x

Indefinite integral:

1 5 248 61896 — 61504
5 [[[125-?“[125-12412- 2 5 Dxdx:f-lxz

Plot:

[ from=1.2t01.2)

For x = 8, we obtain [, / 2m:
(4*8"2)
Input:
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458

Result:
256

256

Multiplying by 27, we obtain /) :
(4%8"2)*2Pi

Input:
(4-8%)2x

Result:
512

512m

Decimal approximation:
1608.495438637974138092873412239105476708950732480054180339...

1608.49543...

Alternative representations:
(2m4 . 8% = 1440 8°

2m4 8% = -8ilog(-1)8°

(2m4 8 =8cos '(-1)8°
logix is the natural logarithm

iizthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function

Series representations:

.,1_11 [_ l}k
2m 4. 8 = 2048
i 2, 1+2k
k=0

75



= i 2048 (-1 1195712k (5142k _4.. 239142k)
2m4 -8 =% -

o 1+2k

v.:l1 lk l 2 l
2m4 a%sml[——] [ X A J
4"a) \To2k " 144k " 344k

Integral representations:

"1
2m4. 8° :2043[ vi1-£ ai
Jio

*1
2m4. 8% =1024
0

dt
Vvi1-#2

1
T

2m4 82 = 1024 f dt
Jo

(55/1073+8/1073)+((((4*872)*2Pi)))*1/10"3

Input:
55 8 N 1
[103 - 1D3J+[[4 8°) =2 ) 0’

Result:
63 G4

g o
1000 135

Decimal approximation:
1.671495438637974138092873412239105476708950732480054180339...

1.6714954... result very near to the value of holographic proton mass 1.6714213 *
10** gm.

Property:
63 64

—— + — Is a transcendental number
1000 125

76



Alternate form:
63+512

1000

Alternative representations:

(55 8 ] (4.-8%)@2m 63
— e
1?7 108 10°

fs jﬁ+H3ﬂ@ﬂ_

il il
10°  10° 10° 102

(55 8 J (4.-8%)@2m 63
—— =
17 108 10°

Series representations:

100

63

100

[55 8 J (4.-8%)2m 63
k= | =
10*  10° 10°

(4 8%)2m

[55 SJ
= |&
10°  10° 10°

1440 = 82
10°

8 ilog(-1)8°
10?

8 cos }(-1) 82
10°

Cos I

k

- 1DDD+E>—41+2k

k=0

63 ‘_’f’ﬂ 255 (- l}k 5—2':2+k:| 239—1—2.’: [51+2k _4 2391+2k}

1000
k=0

(55 8 J (4-8%)2m 63
+

Gl 3
10°  10° 10°

Integral representations:

1+2k

logixy is the natural logarithm

iizthe imaginary unit

(x1is the inverse cosine function
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(55 s] (4. 8%)2m 63 256 ;1 5
+

: : PR 1 dt
10°  10° 10° 1000 125 Jo

55 8 (4. 8)2m 63 128 /1 1
[ J+ dt

3 3 3 ==
10 10 10 1000 125 Jo V1_¢2

55 8 8%)2m 63 128 pe 1

(4
(m?‘ ’ lD3]+ 10° 1000 125 Jy 142

dat

(55+8)+((((4*872)*2Pi)))
Input:
(55 +8) + (48}« 2x

Result:
63+512

Decimal approximation:
1671.495438637974138092873412239105476708950732480054180339...

1671.49543... result very near to the rest mass of Omega baryon 1672.45

Alternative representations:
(55 +8)+(2m4 8" =63+ 14408

(55 +8)+(2m4 8" =63-8ilog(-1)8°

(55 +8)+(2m4 - 8 = 63 +8cos }(-1) 8>

logix is the natural logarithm
iizthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function
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Series representations:

ﬂ'uu [_l}k
(55 +8)+(2m4 8 =63 +2048
+ + kg + 2‘ l+2k

k=0

. i 2048 (- 1 1195712k (5142k _ 4. 239142k)
55+8)+(2m4 8 =63+ % -

= 1+2k
'.‘1.".‘ l l 2 l
(55+8)+(2m4 32:53+5122[__T[ i f J
4 1+2k 1+4k 3+4k

k=0

Integral representations:

—

*):
(55 + 8) + (2m) 4 82=53+2D4af V1t at
Jo

"1 1
(55 + 8) + (2 m) 4 82=53+1Dm¢f dt
RERVIS
2 ) 1
(55+8)+(2m4 s=ﬁ3+mm¢f dt
Jo 14t2

Note that:
I/ 2m =256

I=(7*61504 -61896) / 1440 = 255,99444444
A =248

w = 1+248/2 = 125; 2w =250

P> = 61896; 61896 = 248,789067...
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From the sum of these results, we obtain:
(256 +255.99444444 + 248 + 250 + 248.789067)

Input interpretation:
256 + 255.99444444 + 248 + 250 + 248.789067

Result:
1258.78351144

1258.78351144...
(256 +255.99444444 + 248 + 250 + 248.789067)"1/14

Input interpretation:
1Y 256 + 255.99444444 + 248 + 250 + 248.789067

Result:
1.6650415468...

1.6650415468... 1s very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

(256 + 255.99444444 + 248 + 250 + 248.789067)+(21°2+21+8)

Input interpretation:
(256 + 255.99444444 1 248 + 250 + 248.789067) + (217 + 21 + 8)

Result:
1728.78351144

1728.78351144

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

(((((256 + 255.99444444 + 248 + 250 + 248.789067)+(21/2+21+8)) /15
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Input interpretation:

|
‘,'—:;' (256 + 255.99444444 4+ 248 + 250 + 248.789067) + (217 + 21 + 8)

Result:
1.6438015064 ...

1.6438015064... = {(2)

7.[.2
- = 1.644934 ...

Now:

1y /2w =256

I=(7*61504 — 61896) / 1440 = 255,99444444
A =248

w = 1+248/2 = 125;

p2 = 61896;

from this other sum of the results, we obtain:

256 +255,99444444 + 248 + 125 + 61896 = 62.780,99444444;
And V62.780,99444444 = 250,56135864

From the difference, we have instead:

61896 - 125 - 248 - 255,99444444 - 256 = 61.011,00555556
And V61.011,00555556 = 247,00405979

From the sum and the mean of two final results, we obtain:

247,00405979 + 250,56135864 = 497,56541843~ 497.5654, result also practically
equal to the rest mass of Kaon meson 497.614

And
(247,00405979 + 250,56135864) / 2 = 248,782709215

Note that:

81



1/0.63880683965117 =~ 1,56541843 and 497.5654 — 1.5654183 =496
From the following algebraic sum, we obtain:

256 - 248 + 255,99444444 - 125 = 138,99444444 result very near to the rest mass of
Pion meson 139.57

We have that:

248,782709215 - 0,782709215 =248 and 0,782709215 x 2 =1,56541843;
1/(1,56541843) = 0,63880683965117

(497.5654 — 1.5654183) / (248,782709215 - 0,782709215) =2

A)

1 =+ 0,782709215 = 1,2776136793023447411437464678374

1 +0,782709215 = 1,782709215

1,2776136793023447411437464678374 + 1,782709215 = 3,0603228943023447

B)

1,2776136793023447411437464678374 + 0,638806839 =
1,9164205183023447411437464678374; 1.9164205183 — 1 =0.9164205183

0,782709215 - 0,6388068396 = 0,1439023754
0,1439023754 + 0.9164205183 = 1,0603228937;
3,06032289 — 1.06032289 =2

From these expressions, we note a mathematical supersymmetry between the values
and, consequently, of the two results (with regard the decimal digits that are
identicals), whose difference is 2, that is equal to the ratio between 496 and 248
(dimensions of Egand Eg x Eg).

This is a further confirmation, from a purely mathematical point of view, of the
supersymmetry that is the necessary condition for the M-Theory to be valid and
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effective also from the physical point of view, as a completion of the Standard Model
(Supersymmetric Standard Model).

From:

The “Parity” Anomaly on an Unorientable Manifold
Edward Witten

School of Natural Sciences, Institute for Advanced Study
Einstein Drive, Princeton, NJ 08540 USA

arXiv:1605.02391v3 [hep-th] 21 Nov 2016

The Dirac operator D. for a Majorana fermion, still with pin™ structure £, but coupled to ¢, is
the same as the Dirac operator with pin™ structure I, but coupled to gravity only. So, writing 1.
for the eta-invariant of D., 1t satisfies

exp( win=/2) = exp( | 27i/16). (2.16)

What il » = dim B is nol. a multiple of 167 Then the bulk topological superconductor on X is
nontrivial, and (2.21) cannot be correct; it describes a topological superconductor with houndary
W whose worldvolume is X’ rather than X! Tbo fix the situation, let us recall the four-manifold X*
without boundary that is built by gluing X and X’ along their common boundary (fiz. 2). Let ?}é‘_a
be the eta-invariant of the Dirac operator on X* coupled to gravity only. 'Lhen the appropriate
generalization of (2.21) for the partition function is

Zw.x = |l—’f(1’3']|exp(—?rh}§‘;f2) exp(—vaing /2). (2.22)

We denote this partition function as Zyy.x because — since the bulk topological superconductor on
X 1s now nontrivial it does depend on X, not just on W, The gluing theorem for the eta-invariant
can be used to show that this formula does not depend on the choice of the pin™ manifold X' and
the extension over X’ of the gauge bundle and pin™ structure. (Eqn. (2.22) is analogous to eqn.
(3.41) in [22], where X was assumed to be orientable and a coupling to electromagnetism was
incorporated.)

For:
exp(—inny/2) = +1 for a closed manifold Y,

We have that:
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Zw.x = |PE(D)| exp(—wing /2) exp(—vming /2).

10 * exp(1)* exp(64)

Input:
10 expil) exp(64)

Exact result:
G5
10 ¢

Decimal approximation:
1.6948892444103337141417836114371974948926236225516504... x 107

1.69488924... * 10%°

Property:

G5 .
10¢™ is a transcendental number

Series representations:

= §5"
10 exp(lyexp(64) = 10 z‘ FTy

k=0

(5]
e 1
10 exp(l) expibd) = 10 LL E]

=0

10

10explyexpbd)= ————
P P [ "o ﬂ]ﬁE

k=0 k!

n! is the factorial function

2¥In((((10 * exp(1)* exp(64)))))
Input:
2 log(10 expil) exp(64))

log(x) is the natural logarithm

Exact result:
210g(10 %)

Decimal approximation:
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134.6051701859880913680359820003687284152022029772575450520...

134.60517018... result very near to the rest mass of Pion meson 134.9766

Property:

2 lng[lﬂ {“65} is a rranscendental number

Alternate forms:
130 + log(100)

2 (65 + log(10y)

130 + 2 logi10)

Alternative representations:
2 log(10 exp(1) exp(b4)) = 2 log,(10 exp(1) expi b))

2 log(10 exp(1) expi64)) = 2 log(a) log, (10 exp(1) exp(64))

logpixiis the base-b logarithm

Series representations:

o [ ;55
2 log(10 exp(l) exp(64)) = 2 lcg[— 1+10° 2‘ 10

2 logil0 exp(l) expi64) =
@ (1) (10 5 —x) x*

arg(10 % —x)
in| ——— |+ 2logix) -2
2w ke
k=1
[ ]
2 logil0 exp(l) exp(64)) =
1
n-arg[ =) - argizo) (~ 1)k (10 €55 — 2o "
0 ] z.;.
4 2 log(zg) - 2
I 9 + Fizo) f}_‘l k

argiz)is the complex argument

|x] iz the floor function
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Integral representations:

10655 1
2 log(10 expil) expi64)) = 2 [ E dt
J1

I a4y [—1+ 10 Pﬁs}_s l'[—s}2 ril+s)
2 log(10 exp(l) exp(b4)) = —- [ ' ds for
ooty [(1l-s)

((((10 * e”(1)* eN64)))1/137
Where 1/137 is the fine-structure constant

Input:

1377 1 ea
\!'I 10 ¢! ||'.“64

Exact result:
1 B@E 2551137

Decimal approximation:

1.634373818238102183903114378865171339841937013665629698534...

1.634373818...

Property:

137 65/137 .
vy 10 7" s a transcendental number

All 137th roots of 10 e”65:
Polar form

H«E"E rﬁs;lg? ¢ ~1.63437 (real, principal root)

137

7 10 55137 S21mI137 1 63266 +0.07493 i

137

7 10 £85137 (HMI3T 1 62750 +0.14970
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137

710 £2/137 J6I7V137 1 61893 +0.22416

137

7 10 55137 SBIm137 1 60695 +0.29815 ;

Alternative representation:

1270 1 ea 7
1:" Wete® = 13{,-' 10 expl[z} expm[z}

Series representations:

s w g \B5137
/| 1 G 137 .
N 106 v 10 LLE]

=|:|

137
“I:'I 10 1=64

13‘?}{5 LS: (-1 +k)? ]55':13?

k!
-0

-

= Fo_
13 k=0 ~ T,
\:'I 10! rm = 131;'; 10 S W

w0  —lsk+z \65/137
z ]

Integral representation:
M a4y M‘
J—J' aa+y JE s

(2 x i)y [{—a)

1+z)" =

13/1073 + ((((10 * e™(1)* e7(64)))) /137

Input:

13 137 1
R 10e &
10°

A4

Exact result:

13 +13?,|' 10 f65_-'13'.?

1000
Decimal approximation:

1.647373818238102183903114378865171339841937013665629698534...
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2
1.647373818... = {(2) == = 1.644934 ..

Property:
13 L1310 (551137

e 15 a transcendental number
1000

Alternate form:
13 + 1000 Y10 55137

1000

Alternative representation:

13 2 1 gx 13
—_—+ = 10 064

10° 10

Series representations:

(5137
13 137 13 a—(= 1
=2 W 106t e = 10 LL—]

+
10° 1000

"
10° 1000

65137
13 137 13 gl - o e
il 1 7 W 710 L;‘ i ]

k!
=

13 127 13 e
i R I KT

137)
=—+ v 10 expl[z}expm[z} rol

s —1l+k+z 465/137
ko ]

n! iz the factorial function

2%*sqrt((((((O*(((((13/1073 + ((((10 * e™(1)* e(64))*1/137))NN))

Input:
|
13 137
2 ||5[—+ “mflf““]
10°

|

Exact result:

[ ¢ 13 s i
2 \/ 5[ +%10 f'f"-‘-'”?]
1000
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Decimal approximation:
6.287843162620585944036752532698439211627320329174477125423...

6.28784316... =2m

Property:
[ ¢ 13 ,
2 J b [1DDD + 13*.,'? 10 eE’S"lE?] is a transcendental number

Alternate forms:

'I 39 6137 |' (551137

500

f

\

[13 +1000 "% 10 f'f"-‘f'”?]

il
L wa

Series representations:

2 f 6+ V10 e ) -
( 451+513\|/_13?'I a5 L( ‘E_rﬁwmlz?ﬂfﬁs ]-k[

b
—

f

13 1237

2 (ﬁ[—+ 1061664]:
Yy ‘10°

137 137 -
' 461 13r13ﬁ i[ 1 ( %Hﬁl V10 1..'065] [_é}k

"q 500

k!

njy. . : o
is the binomial coefficient
\m !

n! iz the factorial function

(@) is the Pochhammer symbaol (rising factorial)

K iz the set of real numbers

89



From:

exp(—min:/2) = exp(+271/16).

We obtain:

(((((exp(2Pi/16))))

Input:
exp[E %]

Exact result:

mi'8
£

Decimal approximation:

1.4B80972670480900971235241502730750047757757711232196001261...

1.48097267...

Property:

E 'IS ¥
¢"'" Is a transcendental number

Alternative representations:
e my16 _ f-:z&:u W16

{2r)l6 -2/16ilog{-1})
i = £

2

2Ty
LR TN exple (z) |

Series representations:

@my16 | 42 E2. 1K 142k
£ Ty — P k=0 ]
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. | T8
2my16 i
o (32]

=|:|

(2myle 1

£ =|———
Coo (1
k=0 k!

n!is the factorial function

Integral representations:

21y 16 12 Bl V12 dr
& = +

1a 114 142
2rylk 1/4 |D ]-I.' ¥ 14< dr
£ = £ !

(216 1/4 B” 111402 ) e
) =& A [ ¥

(((((e"(2P1/16))))"(16)))

Input:

[fz :r.-'16}1'5

Exact result:
2
£

Decimal approximation:
535.4916555247647365030493295890471814778057976032949155072...

535.49165...

Property:

2.! .
¢ " is a transcendental number

Alternative representations:
2ry16316 ¢ (360 16|16
e R )

[qu :r]_-'lﬁ}lﬁ' _ [f-z_-' 16§ 1.:|gr.-1_1}1'5
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am

/16116
[E':.EJTI, 16] — exp 16 [E"l-l

6 T |

Series representations:

[-:217::,-'16'1'5 B E o -1F f(142k)
e j = F !

[Eczm.-'lrs}lﬁ _ Li é]ﬁ

[qum,.-m}lﬁ 3 1
oo (=1
k=0 kI

Integral representations:

16116 rl.f 2
[P'iZIrl 16] _ Pgb ¥ 1= Jdr

o~ I|l 1 E
[ @y 16116 4J01 1/ 142 ar
e } =g |

[ 2ay16\16 _ 4 [<1/(14? ar
e ) =e .

[4*(((((e"(2P1/16))))"(16))]*1/15
Input:
1{( 4 [Pz m 16}15

Exact result:
22_-' 15 P-:Z Tyls

Decimal approximation:

logixi is the natural logarithm

iizthe imaginary unit

n! iz the factorial function

1.667455221132136861597018144915787466840078632388203323204....
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1.6674552211... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Property:

2/15 (2m)15 .
20 =T g a transcendental number

All 15th roots of 4 e*(2 7):
Polar form

2213 27N13 0 . 1.6675 (real. principal root)
9213 GEMILS J2EmVIS 152330 +0.67822
913 JMAay1a (V1A L 1.1157+1.2362
22.-'15 f-:Z myla P-:2 imya ~0.5153+1.5858 ;

22.-'15 f-:z:r].-'lS P-:S:':rl-'lS ~—0.1743 +1.6582 ;

Alternative representations:

1{/4 [qu:rl-'lﬁ}lﬁ e 1‘5j4 [;.36!:! -]_-'16}15

[ i
1{/ 4[1;.2 n:_-'lﬁ}lﬁ s 1-‘3J 4[1,—2_-'16:' ]Dg{—l]}lﬁ

216116 15 ar
1{/4[.:“2”1 l'sjl - \f'4exp1u5 o

Series representations:

| Iy v
(2my16116 2/15 815 £ (-1F (142k)
1‘5;( 4[:" i } o o =00 I
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logix is the natural logarithm

iizthe imaginary unit



15'| 2my 1616 2/15 i | {2my15
\"4[‘“ | =2 LE

=|:|

(2m)y15

1

o (-1
k=0 k!

1{/ 4 [ff.z my 16}1'5 _ 9215

Integral representations:

| - -
| (216116 115 815 (Y 142 dr
15 4[1"'21"16} :22'151? ! |D W !
15l 4 {_(2ny16\16 215 415 [ 1/¥ 142 ar
4{-‘.”' i } = 27 Fil /

| . .
15/ 4[;,2 ,1_1_.-15}16 _ 9215 415 ° 1/{14¢2) de

21/10°3+[4*((((e 2P/ 16)))(16))] /15

Input:
_% 4 1{/4[1,2 :r,-'16}15

Exact result:
92/15 2715 _ 21
1000

Decimal approximation:
1.646455221132136861597018144915787466840078632388203323204....

2
1.6464552211... = {(2) == = 1.644934 ...

Property:

21 o
[} ol .
= ﬁ + 22115 25 (o o transcendental number

Alternate form:
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n!is the factorial function



1000 22."15 {,-:2 myla _ 21

Alternative representations:

1000

_ﬂ 18 4{{“12,11-'16}1'5 __ﬂ 415 4[{,-:360'-1-'16}15
103 - 10°

21
-— +

10°

|| 7116116
15 4{{“-:211 16} -

i 16316
1{/4[{;:2 Ty 16} _

10°

108

Series representations:

21
10°

21

10°

| /1616
_ +15 4[‘,#211116} -

21
1000

21
1000

21
1000

Integral representations:

21

_E +15||4{P-:2n1-'16}1'5 co

1000

21

~ 1000

21
— +

- ﬂ + 1{/4 [P—E_-'IBI ]Dgﬁ—l]}lﬁ

—_—
21 2z
+1{I4explﬁ[z}15 forz =1

] I bl - Ilnl i
2115 815 51 1K {142k}

2 )15
492015 i i
k!
=0

(215
2/15 1

o (-1f
k=0 k!

92/15 815 J.'Jl V12 &

215 :..-15 [31 1},." V12 ar
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logixy is the natural logarithm

iizthe imaginary unit

n!is the factorial function
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We observe that:

Equation {4} is not easy to prove. One may ask, “How do we take the derivative of the continued

fraction R(q) on the left-hand side of it?”” What comes to rescue us is the following remarkable identity

due to Rogers and Ramanujan (who discovered it independently):

s s gty — i)
H(g) =g l.JI. i1 n—23(j Sn—3
(L= W =g )

n=1

(5)

Before we move on, we note that the infinite products on right-hand side of Equation (5) are related to
the first and the second Rogers—Ramanujan identities: e.g., see [7]; see also Part Il of [3]. where readers

will find three different proofs of these famous identities.

From (5), we obtain, for q = 535.49165, that is the result of previous expression
(62P1/16)16 .

535.491650.2 product ((1-535.49165"(5n-1)))*((1-535.49165°(5n-4))) / (((1-
535.49165°(5n-2))*(1-535.49165(5n-3))))), n=1..1152

Input interpretation:
™ 1-535.49165°"*
535.49165° [ (1-535.49165°"") 9
" {1-535.49165°"2)(1 - 535.491657"3)

n=1

Result:
3.50704
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3.50704

1/4*[Pi + 535.49165"0.2 product ((1-535.49165°(5n-1)))*((1-535.49165"(5n-4))) /
(((1-535.49165°(5n-2))*(1-535.49165"(5n-3))))), n=1..1152]

Input interpretation:

1
i [,-H 535.49165"

lllslz [l - 535 49165512—1] 1 535-491655”‘4
. " (1-535.49165°"2) (1 - 535.49165° ")

n=1

Result:
1.66216

1.66216 is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

1/ (((1/4*[Pi + 535.49165"0.2 product ((1-535.49165°(5n-1)))*((1-535.49165~(5n-
4))) / (((1-535.49165°(5n-2))*(1-535.49165"(5n-3))))), n=1..1152])))

Input interpretation:

1
i 0.2 1152 {1 _ 5n-1) 1-535.42165° "4
1 [r+535.49165%2 [[1? (1 - 535.49165° ") -f1-535.4t:'1655"‘3]{1-535.45:'1655"'3]]
Result:
0.601628
0.601628

(((1/3*[(Pi)(1/Pi) + 535.49165"0.2 product ((1-535.49165"(5n-1)))*((1-
535.49165°(5n-4))) / (((1-535.49165(5n-2))*(1-535.49165"(5n-3))))), n=1..1152])))

Input interpretation:
Lfei—
5 Vr +535.49165%°

TT (1-535.49165°"") 1-535.491657"4
| e 535.49].'55511_2] (1- 535.49]_55511_3]

n=1

Result:
1.64889
2
1.64889 = ({(2) = % = 1.644934 ...
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From the (2.16) and (2.22), we can to obtain the following mathematical connections
with the remarkable Rogers-Ramanujan identity:

1,5/4[;-2 :r.-'lﬁ'jl'f‘

22.-'15 f':E TS
— 1.667455221132136861597018144915787466840078632388203323204... o

1
l i 535.49165"

= 51-1 1 -535.49165° "+
[ ](1-535.49165°""")
= n=1 " (1-535.49165°"?)(1-535.49165°"7) | _

= 1.66216; 1.6674552211...~1.66216

13 137/
— 10 f1¢=64

10°

13 137 65/137
sy |
1000 ¢ -

— 1.647373818238102183903114378865171339841937013665629698534... o

ift
; Yz +535.40165%2

= 51-1 1 -535.49165° "+
[ ](1-535.49165°""")
= n=1 " (1-535.49165°"7%)(1-535.49165°"7) | _

= 1.64880
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_ﬂ § 1{1 4[,5-2 n,-'le}lﬁ

10° =

92/15 i27)15 21
e o B
= 1000 =

= 1.646455221132136861597018144015787466840078632388203323204... o

1
; Uz +535.49165°2

1[1'-?12 o e tindd 1-535.49165 "%
[ 5 E 9155 ll Sn-2 Sn-3
N iy (1-535.49165°"2)(1 - 535.49165°"%) | _

= 1.64889;  1.6473738... = 1.646455... =~ 1.64889

Thence we have the following mathematical linkage:

exp(—min:/2) = exp(+2mi/16). R

o Zwix = IP£(D)| exp(—miny /2) exp(—vmingy /2). N

_ s =mhHa =Y
R(Q) — 4 4 H (1 _ q5ﬂ__2)(1 _ q.Sn—S)

n=1

= ((2) = 1.64493...

From
Zw-x = |PE(D)|exp(—mwing /2) exp(—vming /2).

we obtain:

1/4*In((((10 * exp(1)* exp(64)))))
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Input:
1
5 log(10 expil) expi(64))

logix is the natural logarithm

Exact result:

1 £y

3 lcg[lD e |

Decimal approximation:
16.82564627324851142100449786367109105190027537215719324400...
16.82564627... result very near to the black hole entropy 16.8741

Property:

i lcg[lD ef’s}is a transcendental number

Alternate forms:
1
p (65 +logi10y)

65  log(10)
e E

4 4

1
a (65 +logi2) + log(5)

Alternative representations:

1 1
3 log(10 exp(l) expib4)) = r log,(10 expil) expi64y

1 1
n logi10 exp(l) expifd)) = i logia) log, (10 exp(1) expib4))

loggixiis the base=b logarithm

Series representations:

o [1-1; A5 }k
2"k

k=1

=

1 1 B5 )
i log(10 expil) expifd)) = a lag[—l +10¢ j—
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1
3 log(10 exp(1) expibdy) =

arg(10 o x|
2

1
—im

2

lng[x} -1/ [mf'f"-‘ ) win]

1 &
_:1.2:4

'ug[lDf - 2| 1
lag[ll:l exp[l}exp[f:‘l-n— = ' IDE[_]'*
4 2 Z
logiza) 1 |arg(10e® - zg) 1 ™1y {10 .t='5'5—:«:.;.]k 25
+ = log(zg) — = L
4 4 2 4 k
k=1
argizlis the complex argument
|x] iz the floor function
Integral representations:
P
— logl( ex[}ex[nr—[ — dt
4 5 . F 4 .5 t
Lo s 55 g i i ﬂ[ 14105 M52 T(l+3)
—u[ex[lex[}}:——( Is for
4 o 3 g 8 Irl-s) ‘

Iixis the gamma function

Now, inserting 16.82564627 as entropy in the Hawking radiation calculator, we
obtain:

Mass = 3.821991¢e-8
Radius = 5.675089¢-35
Temperature = 3.210901e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(3.821991e-8)* sqrt[[-
((((3.210901e+30 * 4*Pi*(5.675089¢-35)"3-(5.675089¢-35)"2))))) / ((6.67*10/-

I

Input interpretation:
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4.1.962364415 - 10'° 1
5. 0.0864055% 3.821991 107"

x[l”f

Result:
1.618240263798312597565939013075105840072557665776048070508 .

1.61824926...

|
I| 3.210901 - 10* « 4 (5.675089 - 107*°)° - (5.675089 - 107}
\ 6.67 10711

And:

1/sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055"2)))*1/(3.821991e-8)* sqrt[[-
((((3.210901e+30 * 4*Pi*(5.675089¢-35)"3-(5.675089e-35)"2))))) / ((6.67*10"-

I

Input interpretation:

W 4.1.962364415 - 10'° 1

/ \ / 5 . 0.08640552 3.821991 10°®
|
I| 3.210901 - 10°° « 4 (5.675089 - 10~*°)® - (5.675089 - 107**)°
\ 6.67 . 10711

Result:

0.617951771937053751511244088954914584051973981765191572982...
0.61795177...

From:
Zw,x = [PE(D)| exp(—ming /2) exp(—vring  /2).

(((10 * e(1)* e(64)))
We obtain also:
(34/107"3+3/1073)+H((((10 * en(1)* e™N64))))"1/137

Input:
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34 3 137
[—+—J+ ’I:J'Ifl.l::l.f'l.:“E'4
10*  10°

Exact result:
37 iz IE{,I'E 65/137
1000

Decimal approximation:

1.671373818238102183903114378865171339841937013665629698534...

1.671373818... result very near to the value of holographic proton mass 1.6714213 *

10** gm.

Property:
37 i 13_\?!.'5 (551137
1000

Alternate form:
37+ 1000 W10 £55/137
1000

Alternative representation:

34 3 7 34
[— +—}+13{a'| 1':':“1{“64 :[— +

10°  10° 10°

Series representations:

34 3 137/

(—+—]+ V10t e =
10° 3 1000
34 3 137/

(—+—]+ YV 10e E‘64 -

10 10° 1000
34 3 1237 37
(—+—J+ 'fJ'I].l:l.t“l.t“ﬁ'4 e
17 108 1000

From the previous equation:

I1s a transcendental number

3
10°

k
-0

lgrLii

]65_:' 137
1

o ] - 13*? 10 expl[z} expm[z}

00 [} (-1 +kp? ]55 =

103

~1+k+z

TR Y
+'% 10 [——————;——

Z

It

]65_-' 137

n! is the factorial function



In detail, let Y be a closed three-manifold with spin structures a, 8. The global anomaly is then
measured by exp (—Z8(n5 ., — 77 4)) where 1, and 7y ; are n-invariants on Y for a Majorana fermion
coupled to spin structure « or 4. We note that this is trivial if and only if one always has

exp ( %8-}};—:0) = cxp ( ggiﬁ'._ﬁ) ; 14.16)

or in other words if and only if the anomaly for 8 positive chirality fermions in two dimensions does not
depend on the spin structure. This is how we formulated the question initially.

And

exp(—imny/2) = +1 for a closed manifold ¥,

We can to obtain a mathematical connection with the following equation

thence, we have:

iw

ALY = 8 5— [nn(D) - nB(D)) mod 21 (25)

im,(D)/2=1; immg(D)/2=-1

8 mod 2Pi*i + 8 mod 2Pi*i

((((((((8 mod 2Pi*i) + (8 mod 2Pi*1))))))))

Input:
Emodi2ri+8modiZrp

iizthe imaginary unit

Exact result:
16 -8

Decimal approximation:
-9.13274122871834590770114706623602307357735519500084656779...

-9.13274122...

Property:
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16 -8 nis a transcendental number

Alternate form:
-B{m-2)

Alternative representations:
Emod(2rH+8mod(2ri =16 —4ir Quotient[8, 2]

8
Emodi2an+8mod(2xn =16 +4!}T[—_1

LT

8
Emod2r+8modi2Zrin= 15—4:;r{—J

L

[x]is the ceiling function

|x] iz the floor function

Series representations:

'L'\.l_| [—l}k
Emod2rn+8modi2ri= 16—322‘ 2
+

k=0

@ 32 (-1 11957172k (5142F _ 4. 239142k)
BmodiZri+8modi2ri)= 16+ 2‘

e 1+2k
Dor 1 1 2 1
Enmd[E;r:HEnmd[Em}:16—82‘[——} [ + + J
= 4 1+2k 1+4k 3+4k

16*12*((((((((8 mod 2Pi*1) + (8 mod 2Pi*1))))))))

Input:
16 ©12(Bmod 275+ 8 modi2

105



iizthe imaginary unit

Exact result:
19216 -8m

Decimal approximation:
-1753.48631591392241427862023671731643012685219744016254101...

-1753.48631... result in the range of the mass of candidate “glueball” f,(1710)
(“glueball” =1760 + 15 MeV) with minus sign

Property:

192 (16 - 8 m is a transcendental number

Alternate forms:
3072 - 1536

-1536(x - 2)

Alternative representations:
16 12(Bmod2rn+8mod2xi)=192(16 —4irQuotient(8, 2:ix))

a8
16 12 Bmod2ri+8modi2xip=768:ix (: + frﬂc[z—n

LT

16 12 Bmodi2Zri+8 mod(2ri) = 192 (16 +dim

72z

fracixiis the fractional part function

[x]is the ceiling function

Series representations:

\.'\.l1 [_l}k
16 121 Bmod(Zri+8modi2xi) =3072 -06144 » T
+

k=0
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16 12 8modiZrn+Bmodi2Zri =
= 6144 (-1} 1195712k 5142k _4 . 239142K)

3072+ Y
N 1+2k
k=0

16 12 BmodiZai+8mod(2mi)) =

L 1 2 1
3072 - 1536 L(-—J [ + + J
S\ 4/ 142k 144k 3+4k

sqrt(729)-16*12*((((((((8 mod 2Pi*i) + (8 mod 2Pi*i))))))))

Input:
W 729 - 16128 mod (27 i)+ 8 mod(2 )

iizthe imaginary unit

Exact result:
27 -192(16-8m)

Decimal approximation:
1780.486315013922414278620236717316430126852197440162541017...

1780.48631... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

Property:

27 -192(16 -8 mis a transcendental number

Alternate forms:
1536 7 — 3045

3(512x-1015)

Alternative representations:
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4720 — 16 12(Bmod(2ri+8mod(2r =
-192 (16 -4 ix Quotient[8, 2ix]) + vy 729

8
V729 —16 12 @ mod 27 i)+ 8 mod (2 i)) = —?581}T[1 y frac[E—D+ V729

rm

8
V729 —16. 128 mod (2 x i)+ 8 mod 2 i) = ~192 [15+41n{—2—

L

V75

fracixiis the fractional part function

[x]i= the ceiling function

Series representations:
-1¥°
142k

o
4 729 —16 128 mod (27 i) +8 mod (2 mi)) = —3045 + 5144}_:
k=0

4 7290 — 16 12(Bmod(2xi+8modi(2xe) =
w6144 (-1)F 119571°2F (51426 _4 . 239142k)

—3045+ % -
£ 1+2k
k=0

4720 16 12 Bmodi2ri+8mod(2ri) =
1 1 2 1

fi)
~3045 + 1536 L[-—N + + J
S\ 4) l1e2k 144k 3+4k

(CCCCCCCC((sqrt(729)-16%12*((((((((8 mod 2Pi*1) + (8 mod 2Pi*1))))))))NNN) /15

Input:

|'
1{( 4720 — 16+ 12(Bmodi2ri+8mod(2rip

iizthe imaginary unit

Exact result:
Y 27_192(16-8m
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Decimal approximation:
1.647034043756832824097516513807161831782040935023692159783...

2
1.64703404... = {(2) == = 1.644934 ...

Property:

l‘ffl 27 -192(16 -8 m) is a transcendental number

Alternate forms:

Y 1536 1 - 3045

¥ 3512 -1015)

All 15th roots of 27 - 192 (16 - 8 m):
Polar form

l‘z'll 27 - 192(16 -8 1) & = 1.64703 (real, principal root)

1 97 19216 -8 1) 21™15 L 1.5046 +0.6699 i

1 97 19216 -8 *1™15 21,1021+ 1.2240 ;

127 _192(16 -8 21™5 .0.5090+1.5664 i

¥ 97 10216 -8m % ™15 . _0.17216+1.63801 i

Alternative representations:

|'
1{‘ Y729 -16 - 12(8mod 27 +8mod(2xi) =

13/ -192 (16 - 4 ix Quotient[8, 2 ix]y + v 729
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[

a8
1{/1..'?2 -16 12[Emud[EmHEde[Em}}:I‘Sq{—?ﬁﬁur[z+frac(—n+m'?29

1{/1..' 7290 -16 12Bmod2rn+8mod (2 =

J152(16ain ] 2 )70

L

Series representations:

fracixiis the fractional part function

[x]is the ceiling function

1{/1,.' 720 16 128 modi2x0+ 8 modi2xi) =15 -3045 + 6144

1{/4 720 16 - 12(Bmod2ri+8mod(2x i =

LI ol

k=|:|1+2k

w Bl i- l}k 1195—1—2-’: [51+2k —4 2391+2k}

15| 3045 + Z-

e 1+2k

1{/1.'?2 -16 128 mod2xi+8mod(2rip =

| a2

1 1 2 1
15’-3045+ 15352(-—“ F i ]
\ 4) \172k " 1+4k  3+4k

k=0

Integral representations:

i §
1{/4 729 -~ 16 128 mod (2 ri)+ 8 mod (2 x i) =1§/-3a45+5144] Vi1-t? at
u}
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i |
|

| "

'Y V729 -16 128 mod(27f)+8 mod 27 i) = 1;.:}' ~3045 + 3072 [

Jo

dt
1+¢2
15'{ — |I i
- (e mod{Lmi+oemodiamri)) = - + [
y V729 -16 12 (8 mod (2 8 mod 2 15[ ~3045 + 3072 it
\ M L-2

(21/107343/1073) + ((((((((((sqrt(729)-16* 12*((((((((8 mod 2Pi*i) + (8 mod
2P /15

Input:
21 3y o

[— +— ]+ \|' V729 - 16128 mod (2 ri)+ 8 mod (2 w i)
10 10°

iizthe imaginary unit

Exact result:

3 g
= Y27 -192(16-8m
125“‘f el ”

Decimal approximation:
1.671034043756832824097516513807161831782040935023692159783...

1.67103404...

We note that 1.67103404... is a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Property:

o + 1~5J'I 27 -192(16 -8 m 1s a transcendental number

Alternate forms:
3 ——
— {15367 - 3045
125
111



1 15
e [3 +125'Y 3512 -1015)

Alternative representations:

[
21 3
(—3+—3J+1§Iw‘?2 -16 12(Bmod(2ri+8modiZxi) =
10 10

24

|
e +'3] =192 (16 — 4 i r Quotient(8, 2 i x]) + Y 729

f
21 3
(—+—J+1§Iu‘?2 -16 12(Bmod(27xi+8modi2Zxin
10 10°

f
24 a8
— 3 15( —?581;1'[1 + frac[—]}+ 4 720
107\ 2

ra

[
3 S
(E+EJ+1§(*\{?E -16 12 8modiZri+BmodiZriy =
|
24 8
—+15’-192[15+4m[-—u+4?29
17y 2ir

frac(x is the fractional part function

[x]i= the ceiling function

Series representations:

[
21 3
( +EJ+1§I#?E -16 12 Bmod(2ri+8modiZxiy =

10°

3 | @ (1
2 415 —3045 + 6144
125 "~ '§ ’ 2 1+2k

k=0
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10°

[
21 3
(—+EJ+1‘SJ*¢?2 -16 12Bmod2ri+8mod(2Zxip =

3 . o 6144 (-1)F 1195712k 5142k _ 4. 239142k)
—— +15/-3045+ 3 -
125

‘11! o 1+2k

f
21 3
(E+1—J+1§Im‘?2 -16 12 Bmod(Zri+8modiZxiy =

1 2 1 ]

3 1
2 +1s{ 3045 + 1536 2‘[ ( 3 "
125 & 1+2k  1+4k  3+4k

Integral representationS'

21
(—3+ 3] lilwi?z ~16 128 mod (27 i) + 8 mod(2 i)
10° 10

3 "1
—+1§(-3D45+5144J Vi-# at
125 i

21 3
[E+F] 1{(1,.'?2 -16 12 8modiZri+BmodiZriy =
[

3
> 15| -3045 + BD?EJ
125

f|.+t2 e

107 107
3
e +15|| 3D45+3D?2]

\

21 3
( _] 1,5;(1,;"_?2 -1612(8mod(2rH)+8mod(2ni) =

dt
Jiiits

(21/1073+8/1073) + (((((((((((sqrt(729)-16* 12*((((((((8 mod 2Pi*i) + (8 mod
2PI*))N)NH /15

Input:
21 8 f

—[— + —}+ I\SJ v 720 - 16128 mod(275)+ 8 mod (27
10*  10°
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iizthe imaginary unit

Exact result:

15/ 29
27 -192(16 -8 1) — ——
v 9at ™~ 1000

Decimal approximation:
1.618034043756832824097516513807161831782040935023692159783...

1.618034043756832824... = ¢

Property:

29 :
T + 115)'1 27-192(16 -8 m is a transcendental number

Alternate forms:
Y 15367 — 3045 — ——
1000

1000 5/ 3 (512 x - 1015) — 29
1000

Alternative representations:

21 8 '
_[Eﬁtﬁ]“i/ﬂ 729 -16 12(8modi2ri)+8mod(2Zri) =

29 ./ !
-+ 13/ 192 (16 - 4 ix Quotient(8, 2ix]) + y 729
10

21

; :
_[E-rﬁ].rli/ﬁ.,l?ﬁ -16 12Bmodi2ai+8mod(2Zrin =

|
2 8 —
- = + 15[' —'?581}1'[1 + frac(—]]+ v 729
1N 2

m
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21 8
[ — \/1" 729 -16 128mod2ri+8mod2riy =

—| ='F
108 107

29 8
-—+1sf 192[1ﬁ+4m[ U+'\.‘I?29
10° 2im

fracixiis the fractional part function

[x]is the ceiling function

Series representations:

21
—[—+ \/1,'?2 -16 12 8modi2Zri+8modiZriy =
10° 103
29 | o (1
- +15] - 3(:45+5144L
1000 1+2k

21 B
_[E 4 EJ-.-I{/\,' 729 -16 12(8mod(2xn+ 8 mod(2xi)

o 6144 (-1 1195712k 5142k _ 4 239142k)

+15( 3045+ 3 -

1000 \ £ 1+2k

[21

—-|— +— \/1" 729 16 - 12 Bmod(Zri+8mod(Zri) =
10° 10 3

1 2 1 J

29 1
e +15’ 3045 + 1536 )_‘[ ]k( " %
1000 o 1+2k  1+4k @ 3+4k

Integral representationS'

21
—[— +— \/1;' 729 16 - 12(Bmedi2xi)+ B mod(2ri) =
10° 103
29
- +1{/—3G45+51Mj V1-£ at
i
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8 [ —
+ E]+ 1%,' 4720 -16 - 12(BmoediZri+8 mod2mi) =
f
+15( ~3045 + 3072 f‘”
\ X

[21
10°

1
1+62

dt

2
1000

21 8 | ——
—~l e e A" - (BmodiZdmiy+o mod(Lmil) =
[ ]I{f 720 —16 - 12 (8 mod (2 8 mod (2
10*  10°
29 | 1
- ——— 4+, -3045 + 3072
1000 ‘HI L —

dt

From the above result (approximation almost equal to the golden ratio), we obtain the
following interesting expression:

-In(1.618034043756832824)-24-16*12*((((((((8 mod 2P1*1) + (8 mod 2Pi*1))))))))

Input interpretation:
-log(1.618034043756832824) - 24 - 1612 (8 mod (27 i)+ 8 mod (2 7 i)

logix is the natural logarithm

iizthe imaginary unit

Result:
1729.005104054866654123...

1729.00510405...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Alternative representations:
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~log(1.6180340437568328240000)- 24 - 16 12(Bmod(2xn+8mod(2x1) =
8
-24 192 [15 +4im [— —U - log(1.6180340437568328240000)

I

-log(1.6180340437568328240000) - 24 - 16 12(Bmod(27 7+ 8 mod (2 r )
8
-24 192 [15 +4im [— 'E_U -log,(1.6180340437568328240000)

I

-log(1.6180340437568328240000) - 24 - 16 12(Bmod(27 7+ 8 mod (2 r )
8
-24 192 [15 +4im [— 'E_U -logia) log,(1.6180340437568328240000)

I

[x]is the ceiling function

loggix)is the base- b logarithm

Integral representations:

-log(1.6180340437568328240000)-24-16 - 128 mod(2Zxi)+8 mod (2 i) =
*1.618034043 7568328240000 1

-24 - [ ;dt—BSﬁtSmnd[Ezm
J1

~log(1.6180340437568328240000) - 24 - 16 12(Bmod(2xn+8 mod(2r1) =
0.4812117360565121463787s [ _ 12 ] 4 5)

1 "HAwm+y £
7 i J ds -
2 .?T..')a[ -9 w4y r[l - 5)

3848 mod(2im fo

Now, we have:

AenX = -2ni | (R(Aa) - K(O)) a . —2m | FAF
B 2-(2x)2 B

.1 2% 27 1
o= __.glr_l._f do [ dt [ do [ du (k(a))z n(l-p)
2+(2a)2 0 0 0 0
)
= 2mi -[k;—:ﬁ mod 2wi (43)
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Forn=1 and

exp(—imny/2) = £1 for a closed manifold Y.

we obtain: ni(k(a)z)/Z = +1. Thence, for -1, we have:

-(2 mod 2Pi*i)

Input:
~2mod (25

Exact result:
2m-2

Decimal approximation:

4,2831853071795864760252867665509005768394338798750211641949. ..

4.283185307... = 2(r — 1)

Property:

-2 +2ris atranscendental number

Alternate form:
2(x-1)

Alternative representations:
-2mod(2ri) =-2+2ir QuUotient[2, 2in

2
~2mod(2xi) = —E—E:H{——

s

2
~2mod(2xi) = —2+2:;r{—J

L
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iizthe imaginary unit

[x]is the ceiling function

|x] iz the floor function



Series representations:

& (1)

-2mod(2mi) = —2+8L
1+2k

k=0

=3 8[_1}k 1195—1—2*: [51+2k_4 2391-}2.’{}
—21110d[2;r1}:_2+2‘_ o
+

k=0

™ lk 1 2 1
_2111Dd[2frn:—2+22‘[__} [ 1 i ]
“Ua) a2k " 144k " 344k

From: 4.283185307... = 2(m — 1), we obtain adding 2:
2(m-1)+2

Input:
2(r-1)+2

Result:
2m

Decimal approximation:
6.283185307179586476925286766559005768394338798750211641949...

6.283185307... =2m

Property:

2+2(-1+mis atranscendental number

B ——

24 6(2) =
5.28318530717058047602528670655000576830433870875021164104088018

From the result, we obtain:
(2P1)"2/(24)

Input:
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1[2}
24 47

Result:

JTI_2

6

Decimal approximation:

1.644934066848226436472415166646025189218949901206798437735...

1.64493406... = {(2)

Property:
JTI_2

5 15 a transcendental number

Alternative representations:

1 1
— 2n° = — (36077
24 24

— 27
24

1
— (=2 ilog(-1)?
TR

! (2 7y L 2 cos -1y
T e COs -
o -

Series representations:

NI |
E[Ei‘ﬂl :kz_;k—z
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COSs

logixy is the natural logarithm

iizthe imaginary unit

1 s : ; :
(x)is the inverse cosine function



1 4 = 1
E[E}T}E_EL =
k=u[1+2k}

Integral representations:

l 8 ~1 ] 2
—(2a)F = —U v1-¢ dt]
24 gLk

We have also that:
-0.57721566490153286+16*18+(((-(2 mod 2Pi*1))))"5
Where 0.5772156... is the Euler-Mascheroni constant

Input interpretation:
~0.57721566490153286 + 16 « 18 + (-2 mod (2 x i)

Result:
1728.9880859454296300. ..

1728.988085...

iizthe imaginary unit

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729
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Alternative representations:

~0.577215664901532860000 + 16 - 18 + (-2 mod (2w i)° =
287.422784335098467140000 + (-2 + 2 i 7 Quotient]2, 2 P

~0.577215664901532860000 + 16 - 18 + (-2 mod (2 i))° =

2 8
287.422784335008467140000 + [—2 -2inr [— = ]

L

_0.577215664901532860000 + 16 - 18 + (-2 mod (27 i))° =
2 5
287.422784335098467140000 + [-2 V1 {—”

L

[x]is the ceiling function

|x] iz the floor function

We have also that:
89-+13+(((-(2 mod 2Pi*1))))"6

Input:
80 + 13 + (-2 mod (2 7 i))®

iizthe imaginary unit

Exact result:
102 + 2 x— °

Decimal approximation:
6276.491319197279509925873733044497562326001715042372389094...

6276.491319... result practically equal to the rest mass of Charmed B meson 6276

Property:

102 +(-2+2 ;T}E' is a transcendental number

Alternate forms:
102 +¢2 -2 m)°

166 — 3847+ 9607° — 1280 1° +960 1% — 384 1° + 64 °
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2(83-192x+4801" -6407° + 480" -192° +321°)

Alternative representations:
89+ 13 + (-2 mod (27 i)® = 102 + (-2 + 2 i x Quotient(2, 2 i =)

2 &
89+13 +(-2mod @2 i)® = 1D2+[—2—21r[—2—u

2 &
89 + 13 + (-2 mod 2 i)® = 102 + [-2 +2m{—”

L

[x]i= the ceiling function

|x] iz the floor function

Series representations:

g = i ¥
89+ 13 +(-2mod (2 ri)® = 102 +|2-8
+ + Ti + k%ljl_fzk

89 + 13 +(-2mod (27 i) =

o 4(-1f 1195712k (5142k _ g 939142k} 0
102 + —2+22‘_
1+2k
k=0

&)
89 + 13 +(-2mod (27 )° = 102 + 64

bl gl 1 2 1
—1+L[—— ( + - }
*oh 4/ \1+2k 1+4k 3+4k

Integral representations:

"] &
89+ 13 +(-2mod 2 ri)® = 102+(2-a [ 1- ¢ dt}

i]

u

89 +13 + (-2 mod (2 7 in®

o 1 6
1G2+(2-4{ dt]
w0 1+t2
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89 +13+(-2mod@rin® =102+|2-4

&)
] 1
( M]
0182

Now, we take:

(ka2
Z2m A—ﬁ—f——moa 27l

forn=1:
m'(k(a)z)/Z = 1+128. Thence, for -128, we have:
((((-(128*2 mod 2Pi*1)))))

Input:
—(128 «2ymod (2 7§

iizthe imaginary unit

Exact result:
B2 r-256

Decimal approximation:
1.610597594363045553936757428919236504167890748758677319945...
1.610597594....

Property:

—256 + 82 ris atranscendental number

Alternate form:
2(41x-128)

Alternative representations:
-(128  2ymod (27 =-256 + 2 ix Quotient[256, 2 i x|
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—{128  2ymod(2ri)=-256-2inr

255}

2im

256

L

—(128 2ymod(2 75y =-256+2in

[x]is the ceiling function

|x] iz the floor function

Series representations:

\?-'I\ [_ 1}k
-(128 2)m0dﬁm1}:—255+3282d1 i
+

k=0

= 328 (-1 1195712k (512K 4. 239142k)
~(128 - 2)mod (27 i) = -256 + ) -

= 1+2k
it g | 1 2 1
—i{128 2ymodi2ri = —256+82L[——T[ i + ]
e 4 1+2k 1+4k 3+4k

8/10"3+((((-(128*2 mod 2P1*1)))))

Input:

2
— — {128 - 2ymod (27 i)
10°

iisthe imaginary unit

Exact result:
31999
B2 -

Decimal approximation:
1.618597594363045553936757428919236504167890748758677319945 ..
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1.618597594...

This result is a very good approximation to the value of the golden ratio
1,618033988749...

Property:

31999

125

Alternate form:

1
S (102507 -31999)

+82ris a transcendental number

Alternative representations:

More
g8 8 :
— —(128  2)ymod (2 7i) = -256 + — + 2ix Quotient[256, 2 i x|
10° 10°
8 256 8
— — (128  2ymodi2ri)=-256-2inr ——}+—
10 inl 10°
2 256 2
— — (128 2l1110d[2}rﬂ:—255+21}r{— + —
10° irl 10°
[x]is the ceiling function
|x] iz the floor function
Series representations:
8 31999 Ll s
— — (128 x2ymod 2# d) = - +328 3"
10° 125 = 1ladk
k -1-2k 1+2k 142k
8 31 = 328(-1) 1195 5 -4 239
— — (128 2ymod (278 = - ! + % - [ }
10 125 i 1+2k
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1

g 31999 . 1y 1 2
— _(128 211110d[2;r:}=——+822‘[——] [
10° 125

Integral representations:

31999 .
+3zsj V1-t2 at
i

a8
— — (128 2ymodiZxi = -
10°

31999 1 1

+164 [
O 12

a8
E—[lEE 2ymod(2ri) = - dt

8 31999 w1
— — (128 2ymod (27§ = - +164J ' dt
107 125 0 1+¢t2

For:

ni(k(a)z)/Z = 4272. Thence, for -272, we have:

48/10"3+ sqrt((((-(272*2 mod 2Pi*1)))))

Input:

48
— +4 —(272x2ymod (2 1)
10°

Exact result:

B
— +4/174x-544
125

Decimal approximation:

1.671921711359271005328308291631642741621988943821488964101...

1.67192171...

+ +
1+2k 1+4k 3+4k

)

iizthe imaginary unit

We note that 1.671159628... is a result practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Property:

St v -544 + 174 is a transcendental number

Alternate form:

1
= [5 +125+ 2(87 7 - 272)

Alternative representations:

48 48 | ,
= o\ -272 2mod 278 = — ++ —544 + 2ix QuOtient544, 2 i x|
10° 10 ’

48 4 | 544

— +y —(272 2)ymod 27i) = — + _|-544-2inx -—}

10° 10° \ i

a8 4 | 544

= iV -272  2mod @rh) = — + |-544+2m{—J

10° 10° ‘q i

[x]is the ceiling function

|x] iz the floor function

Series representations:

48
— u"l—[E'?Z 2ymod(2ri) =
10°

6 s
—+\"I—l—54411md[2ur} Z‘ 2 [(-1-544 mod2im)™
125 &l g
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48
| \"I—[E'?E 2ymodiZri =

10° |

6 - a0 (-1 (-1 -544 mod (Zim)™ [—El}k

E+u"—1—54411md[2:;r}k%‘n 5
48
— + \‘{—[2'?2 2ymodi2ri =
10° _
f 1‘1"_ ol b l}k [—i}k i—544 lnﬂd[zur}—zn]-k z,:,'k
— g
TR kot
k=0

(MY, . ) o
is the binomial coefficient
\m J

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

From:

Anomalies in String Theory with D-Branes

Daniel S. Freed - Edward Witten

Department of Mathematics, University of Texas at Austin
School of Natural Sciences, Institute for Advanced Study
July 15, 1999

1 P | i
—5 (1= 20)(8 = p1) - (4 +5)(p1 - 9),

(((-172(1-p/24)(8-p)))) — (((1/4(4+p/3)(p-4))))

12 (8 -p) (1 -p/24) - 1/4 (4 -p/3) (4 - p)

Input:
—é 8-p(1- %]- }1 (4- g][4—p}
Result:
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K is the set of real numbers



E (o from 2.8 to 16.4)

2]

-100 - 50 100

200 |
400 |
B00 |
800 |

1000 |

~ 1200 |

~ 1400 |

(p from =10%.6 to 124.8)

Geometric figure:
line
Alternate forms:
1 2
-— (5p°-96p+384
48[P 96 p + 384|

i 15 48)°

5 240 °F

5 p?

" 2p-8
ag <P

Roots:
48 8y 6

P e ey

5 5

48 B4 6
p=—+

5 5

Polynomial discriminant:
2

A==
3

Derivative:
iﬂ—ém-pﬂl-gﬁ-§[4-%h4—pq:2-§—



Indefinite integral:
3

[heplo-2)-Saplo-Zjr--32 -

Global maximum:

1 py 1 P 8 48
ax{--@-p[1-=)|--(4-=)4d-p} = - = —
e ’”[ 24] 4{ 3][ B)fog AR b
Definite integral:

[2

[12':6”'?' ~ Bl i )a N 8.36092

= @a-p(4-=)--@-p[1- =)|ap= ——— «8.
.g.;a-u-—a][ 3@Pg) g e-pligg)ler = —

Definite integral area above the axis between the smallest and largest real
roots:
Elens) 1 py 1 p
51 L = g R i el B
.(g.;e_re] [ A" p}[4 3] 3 ¢ p}[l 24”

255\;"?
p 1 P 3
y[-— @-p)4- E]- = 8-p)(1- E]Jdp = —c— ~8.36092

we obtain:

Input:
48 1,
E - E [3 y 6 ]

Result:
48 846
S
) L)

Decimal approximation:
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13.51918358845308405711565451952042622714551596005067220540._ ..
20.026+(((13.519183588453 ~(((( 48/5 - (8 sqrt(6))/5))))) /4

Input interpretation:

' 48 1; —
_ 4f e =
0.026 + § 13.519183588453 [ = [a V6 ]J

Result:
1.6472329. ..

1.6472329... = ((2) = = = 1.644934 ..

25qrt((((((((6(((((-0.026-+(((13.519183588453 ~(((( 48/5 - (8
sqrt(6))/S)NN)Y 1/4N)NN)NH))))))

Input interpretation:
I

2 ‘J 6 [—D.DEE + ;*jl 13.519183588453 - [? i é [a J?]} ]

Result:
6.287574263072765208076033180839404428006188399290205928891...

6.28757426... = 2m

From:

|
2
256 ,\,‘ :

1ﬂl‘6+\"'_|sll 1 p 1 p
L | B TR R }1-—]4 - ~ 8.36092
fg.;a-u-—a][ 3@Pg) g e-pligg)ler = —

Input:

2 256 2
25 |

Result:

256 \,‘I §

25
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Decimal approximation:
8.360924988699914575180062974996109284577100733974767371716...

8.360924...

1/5 * (256 sqrt(2/3))/25
Input:

2 256 'I?
5|25 \’3]

Result:
256 \.fll =

3

125

Decimal approximation:
1.6721849977399820915036012594999221856015420146794953474343 ...

1.6721849977... result very near to the proton mass

And we also obtain:

172 % sqrt(((((((((((((256 5qrt(2/3))/25))))"8 + 196884))))))))

fr—

8
\g' ]] +196884

2
3

Result:
v 74395329 108558 909589
3515625
Decimal approximation:
2453.410900660476450362711030056251654322935765393406156321...

2453.4109... result very near to the rest mass of charmed Sigma baryon 2452.9

From:

TWO-DIMENSIONAL SERIES EVALUATIONS VIA THE ELLIPTIC
FUNCTIONS OF RAMANUJAN AND JACOBI
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BRUCE C. BERNDT, GEORGE LAMB, AND MATHEW ROGERS - https://arxiv.org/abs/1108.4980v2#

4 . oo el
Fisp(z) = —2—‘ cos (M) log H (1 — 2 cos (M) 24 q:im—”.?)
= =0

J
m=l{)

2m

(3.11)

. JSE o
where B = Y5 and o = 1=V5,

il (1 —~B4™ +q9m) _ s/ (1 = a®R(—q)) (1 - B°R%(¢%)) (3.12)
- e (1 - B°R¥(—q)) (1 — o*R¥(¢")

=7 _II.E
from q=¢"

we obtain: q = 0.2078795763507619

ﬁ 14+ 3¢ + ¢ —p(—¢") + 3p(—¢") + 2v3q¢f(—¢*)
1 — V/Eq'2n+l £ q-'-in—:i:’- -

(—g*) + 3(—q%) — 2V/3g f(—q2*)

B &

©

n=\

product

((((((1+sqrt(3)*0.2078795763507619)~(2n+1))+0.20787957635076 19" (4n+2)))))/
((((((1-sqrt(3)*(0.2078795763507619)*(2n+1))+0.2078795763507619"(4n+2)))))),
n=0.3

Product:
ﬁ 0.2078795763507619* "+ 4+ 1.3600579880954132% "+!

a0 0.2078795763507619% "2 _\/3 0.2078795763507619%™*! +1
210.415107116200

210.415107...

Partial products:
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(21*2+3)+8 product
((((((1+sqrt(3)*0.2078795763507619)~(2n+1))+0.2078795763507619"(4n+2)))))/
((((((1-sqrt(3)*(0.2078795763507619)"(2n+1))+0.2078795763507619"(4n+2)))))),
n=0.3

Input interpretation:

1 24348 31[1“@ 0.2078795763507619)*™*! + 0.2078795763507619% ™+
| + 3} + ——
neo (1-V'3 +0.2078795763507619° ™1} + 0.2078795763507619* "+

Result:
1728.320856920601

1728.3208569...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

((((((((product
(((((1+sqrt(3)*0.20787957635076 19 (2n+1))+0.20787957635076 197 (4n+2)))))/

((((((1-sqrt(3)*(0.2078 7957635076 19) (2n+1))+0.20787957635076 197 (4n+2)))))),
n=0..3)))))))*1/(1.083581730)

Where 1.083581 is very near to the mean of various Ramanujan mock theta
functions. The mean 1s: 1,08344476

Input interpretation:
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al 31 (1+ V3 x0. ED?B?QSTEESG?EW]Z”” +0.2078795763507619% 1+
1.083581

\ n=o (1- V3 +0.2078795763507619° "1} + 0.2078795763507619%

Result:
1.61822

1.61822 value practically equal to the result that is always obtained from the
Ramanujan-Nardelli mock formula

Note that:

The sum of o¢(q) + w(q) + x(q) = 1.08663428 is very near to the index 1.0865845 of
the root of the following formula

((((((((product
((((((1+sqrt(3)*0.2078795763507619)~(2n+1))+0.2078795763507619"(4n+2)))))/
((((((1-sqrt(3)*(0.2078795763507619)~(2n+1))+0.2078795763507619"(4n+2)))))),
n=0..3)))))))"1/(1.0865845"29)

Input interpretation:

3 (1+V3 40.2078795763507619)*"*" +0.2078795763507619%*2
1.086584527 | l :

\ n=o (1- V'3 +0.2078795763507619° "1} + 0.2078795763507619% "+

Result:
1.61822

1.61822

Now, we have that:

pa e Jm m - =
= 1 o /_ 1 = . 2
Z Z (5m)2 + (5bn +1)2 Q\/_ . (\ * y e vJ]

N=—00 IM=—>0a
- % log (11 + 5\/’:) :

2t
tJ

-Pi/(((5sqrt(5)))) (((((An((((sqrt(S)+1-((sqrt(5+2sqrt(5)NNNNMN)) + ((P1/25
In((11+5sqrt(5)))))))

Input:
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—
e 1ag-£+1-\f5+2£ +11c:g[11+5-£]
5v5 25

logix is the natural logarithm

Exact result:
II'].DE,'(1+ V5 - V5+2V5 ]

545

2—15 ;rlng[ll +5 1}?] =

Decimal approximation:
0.907251234221684186681745047435660363351915408806459308595. ..

0.907251234...

Alternate form:

2—15n[1cg[11+5 4?]—£lcg[l+\/_—\/5+2£]]

Alternative representations:

1og[u’§+1-~i5+2~*€ ][—m

== +£lng[ll+51f’g];r:

nlcg[ﬂ}lngﬁ[l +V5 -V54+2 \.’E]
5vV5

1 —
= nlag[mlngﬂ[ll +5v5 -

1ag[v’§+1-n’5+2~*€ ][—m

— +£lcg[ll+5m"€]n:

frlngt.[1+‘u"'§—*ull5+2‘u"'§]

1 —
Efrlug,.[11+5\"5]— =

10g(‘u"€+1—“¢"5+2‘u"€ ][—m

= +£lag[ll+5\"€]n=

1 - }Tlil[—‘a"g+45+2"-"€]
-Enul[-lu-sﬁs]ﬁ»

5v5
logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
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1ag[»@+ 1-Y5+2v5 ][—m

— +£10g[ll+51}'€]n:

Tk
-:—1.1*‘[»' 5V 54295 ]

)
i
Ek:l I

5v5

%nlng[ll +5 NJ"E] +

((CCL/ [[[-P/(((55qrt(5)))) ((((An((((sqrt(5)+1-((sqrt(5+2sqrt(5))MMMMN))) + (P1/25
In((T1+5sqrt(5)NMHNIININTS

Input:

1

T Jog|v5 +1-45 2@?] I logf11+5v5
e Dg[ + + +:25 og(1l + ]

logixy is the natural logarithm

Exact result:
1

Lo — %\o
rlog| 14V 5 54295 ]

1 e
25;r10g[ll+5 ¥a)) e

Decimal approximation:
1.626904878955350032321762079924589891138940138331377555216...

1.626904878...

Alternate form:
9 765 625

AR A o5 T and
. [1ag[11+5~.f5]_~.f5 10g[l+\."5 V54+2v5 ]]

Alternative representations:

1

log V5 4+1-v 54245 I-:—:r]

1 /
== #ies log(11+5v5 )m
5

1

P———

145 —\.'I 54245

rlog,e

1 —
= mlog,{11+5V5 - ==
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1

log V5 +1-V 542 ¥5 |i-m

— +i10g[11+5v’§}n
545 25 -

1
i n]ng-:rzﬂnga[lﬂn'?—\. 54245 ]
E;rlng[a}lngﬂ[11+5vf§}— =
3

1

loz|¥5 +1-v 542 45 ]1—Iril

— +i10g[11+5w"§}n
545 25 /

mLip [-ﬁ + 54245
-1 rLiy(-10-5v5 )+ —
25 f 5% 5

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

1

log|v5 +1-V 54245 ]1—11:'

— +i10g[11+5\."§}n
545 25 -
1

5

1§ [«;?_14' 542VE T

T fia]
L.FI'].DE'[11+5VI'§I|'+ L —
25 - 545
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1

log \u'?+1—‘o.'l 54245 ]1—:7;1

- 2i5 log{11+5%5 |

5v5
1
] 5
[u’?-\l' 5424 E ] M{-s)2 [{14s)
m ' Remen;
L;rln::g[11+5 SRR E—= — )]
25 - 545

1

_ 9765625 /
] /
g

WE 41y 54245 lﬂ—m

— + L log(1145V5)x
55 25 /

arg[1+vr_—1.|'5+2\.'"§ —x]

-2i45 -

2

arg(11+5V5 x|
2

a Eurl

(-1* (11+5V5 —x}k x'T

lng[x}—\llg log(x) - i P +

k=1
w [—1}*‘[1+‘«"€—*«'5+2‘-«'€ —;vr:T(:lr:"‘c i
53 . —
k=1

log[\"'g +1-¥5+2v¥5 ][—ﬂ'}

+%10g[11+5\"g]n=

5v5
2  ,|arg{l1+5 V5 —x)
75 "% 27 )
Eug[1+‘u'?—\l 54295 —x]
2in” =
1 = logix)
+ — rlogix) - -
5v5 25 5vV5
- [-1}kn[[11+5uf§—x}*‘_»f§[1+»f§_ 5+2v5 —x]k]x""
. for x < 0
i 25k
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10g[\'€+1—*~:‘|5+2‘v’€ ][—m

s %lcg[ll+5£]n=

5v5 .
ln—alg{%]-ﬂlgfzﬂj
S + ¥ S
Y i
9 , - arg[g] —argizg) =7 m logizo)
— i ’
2r

- — + — rlogizg) -
545 25

. [—lik;r[[ll+5\"'§—zn]k—f€[1+f€—*u'l5+2\"'§ —z.;.]k]zak

2 25 k

k=1

P

25

argiz)is the complex argument

|x] iz the floor function

Integral representation:

1ag[~.ﬂ€ +1-Y5+2+5 ][—m

— +%10g[ll+5£]n=

[‘11+5‘“?[L_[[_1o_51,5][\/§—‘jﬁ]”];ﬁ[hg[mﬁﬁ]

J1 25¢

[—10—45—\({E +t—[1+w.,l"g —\(I'E]t]]]dt

-8/1073+((((1/ [[[-Pi/(((Ssqrt(5)))) (((((An((((sqrt(S)+1-((sqrt(5+2sqrt(5)NNNNNN)) +
((((P/25 In((11+5sqrt(5)))NN1IDN)"S

Input:

8 1
—i
10°

—L_log[u“su- 5+2~.f€]+110g[11+5~.€}
545 25 -
log(x) is the natural logarithm

Exact result:
1 1

125

LA B R
n]u:ug[lﬂi' 5_v54295 l

2—15 rlog(11+5v5 ) -

545

Decimal approximation:
1.618904878955350032321762079924589891138940138331377555216...

1.618904878...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Alternate forms:
0765625 1

: R A — v 125
fr[10g[11+5\.’5]—\."510g[l+h’5— 5+2V5 ]]

-[[-122&?93 125 +1° 1ag5[11+5£]-25 5 lug'-‘[lwf? -\IIE]-
5lE i 1054[11+5\E] 10g[1+ J5 = ,jﬁ]ﬁ»
125 ° log(11 +5 4?] 1ag“[1 #45 - \HIE] +
50 2° 10g3[11+5-\.,"'5]10g2[1+1,"€—1,|'5+21,"E]—
5045 1° 10g2[ll +5 w.,"?] 1ag3[1 s \(IE]]E

[125 i [lng[ll +5 JE] _J5 lng[l +4/5 - \IIE]]E]]

Alternative representations:

8 1
10 log V5 41-v 54245 |i-m -
- + = log{11+5v5 |x
5v 5 25 !
]
] 1

[E—

3 = o =
10 149/ 3 -V 342 4/5

rloge

1 o
E}Tlﬂgl.[11+5 V5 - P
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8 1
—_—— + =
10° ]Dg[u’?+1—‘q‘l 5+2 45 ]-:—:r:'
- +—11c:g[11+5 V5 |
545 25 -
5
g8 1

T

3 o o
10 :r]u:-gn:rzﬂu:gu[lﬂn' 5-Y 54245 ]

2—15 wlogia)log,(11+5 5 ) -

545

8 1
_— 4+ =
10° ]Dg[u‘?+1—‘q|l 54245 ]-:—:ril
- +—110g[11+5 VE |
545 25 /
5
g8 1
10° :rLi]_[—u'?PN'I 54245
-~ xLiy(-10-5v5 )+ —
25 ; 5v5

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

a8 1
_—— 4 P
10° 1-:.g[u'?+1-\l'5+2 V5 ]q—m
- +—llng[11+5 V5 |
545 25 -
1 1
T125 ———— k5
1—1:*‘[13—5 -\ 542 v—;]
T {i)
L rlog(11+5V5 )+ L —&
25 - 545
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8 1

ll:lg log ‘u'?+1—".'15+2 V5 ]-:—:r]
- +—110g[11+5 V5 |
59 5 25 :
1 1
125 ———- 5

- —1
[u' 5y 542V ] [i-s)2 11 +5)
Ty Resg-_;

L rlog(ll +5+5 - == (1)
25 - 595
5
8 1 1
10° log| V5 +1-¥ 542 V5 ]-:—:r:l 3
= +—110g[11+5 V5 |
545 25 -
/1 arg(11+5 V5 —x) o [—l}k[11+5 v'g—x]kx'k
1/|—=m|2inm - +10g[1‘}—2‘| ' -
{125 2 k
k=1
X arg[l+v’€—w‘l5+2\."€ -x]
— g |2im +log(x) -
55 2

o — 5
i [1+~.=5 ¥ 5+2+5 —xrx'k

k

[z

k

[}
—

34/1073+8/1073+3/10°3+((((1/ [[[-Pi/(((5sqrt(5)))) ((((In((((sqrt(5)+1-
((sqrt(5+2sqrt(5)NN)N))))) + (P25 In((11+5sqrt(5))NMNIIDIN"S

Input:

34 8 3 1

Sy
3

3 3 5
107 100 10° |_ = 10g[\."5+1— 5+2J§]+;—51c:g[11+5v’§}
545 :

logix is the natural logarithm

Exact result:
g 1
b o
200 1log 14v'5 -y 5425 ]

; -
E}Tlcg[ll+5 V5 |-

5v5
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Decimal approximation:
1.671904878955350032321762079924589891138940138331377555216...

1.671904878...

We note that 1.671904878... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Alternate forms:
9 Q765 625

200
»

] s fd %443
log{11 +5 V5 |- V5 10g[l+‘~“5 V5425 ]]

[1953 125000 + 9 5° 1ng5[11+5\,f?]-225q? . lag5[1+-\,l'?—\.,lll5+2--.j?]—
4545 1 1ag4[11 5 JE] 10g[l+ A5 = \(Is 245 ]+
1125 15 10g[ll+51f?]10g4[l+-£—“|'II5+2-\E]+
450 2° 1ug3[11 +5 x,f?] 1ag2[1 sl B = ,J'Is £245 ]-

4505 ° 1ag2[11 +5 \E] 1ag3[1 ixl5 = .JIS c2d5 ]]J,.-’

|

[200 - [hag[ll +5 4?] _5 lng[l +45 - ‘jls ioifs

Alternative representations:
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34 8 3 1
o e Sl —— )
10 10 10 'Iu:.g[\.n'?+l— 5+245 ]-:—:rJ
e + L log(11+5V5 )
545 23 i
5
45 1

—
3 pran T
10 n]u:ug.-[lﬂn’ 5-Y 54245 ]

— mlog,(11+5V5) - -

5% 5
5
34 8 3 1
10 710° 100 | oulvs v v B
]Dg[u'5+1— 54245 ]n:—:ril
- + ~log{11+5v5 )x
5v5 23 .
5
45 1
. o
i n]ng‘-:rzﬂnga[1+u'5—‘-.'15+2 V5 ]
o mlogi@)logy(11+5 V5 )= =
5
34 8 3 1
100100 T 10° | pdvsavea v B
]u:ug[\.n'5+1— 54245 ]n:—:r:l
- + = log(11+5V5 )
5v5 23 !
5
45 1

— i
10° nLil[-u'?w' 5425 ]
- L rLi1(-10-5v5 )+ —

25 - 545

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
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34 8 3 1
e -
10 10 10 ]Dg[u‘?+1—\'l5+2 i ]1—Iril
- + L log(11+5V5 )
1
— 4
[
200 ‘_1;#[1..'?_\1' 542 1.-'?]
T Lis)
—lfrlc:g[ll +5v5)+ Ly -
e - 545
5
34 8 3 1
T G e e -
10 10 10 103’[\;’?+1—\|| 54245 ]1—n:
2 +i10g[11+5 V5 | r
545 23 i
1
— 4
Z 5
200 [u—s 5425 ] ’ T{—s)2 T{14s)
n ‘f"_lﬂﬂs=___:
L rlog(11+5¥5 |- == =
o ) 545
5
34 8 3 1 9
10 10 10 1ug[«;?+1-\|'5+2 Vs ]Hﬂ
_ + L log(11+5v5 |x
545 25 '
/11 arg(11+5v5 —x) & D (1145V5 =of £
1/ —=m|2in ' +10g[x}—z . -
/ 2 k=1 k
, arg(1+V5 -V5+2V5 -x]
m|2im +logix) -
5V5 2

- [—1}“[1+E—\“5+2~f§ —xT(x"E g
Z p for x <0

k=1

Iixiis the gamma function
Res f is a complex residue
=3

argizis the complex argument

|x] is the floor function
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-34%2/1075-8/10°3-+((((1/ [[[-PI/(((55qrt(5)))) (((((An((((sqrt(5)+1-
((sqrt(5+2sqrt(5)NN)N))))) + (P25 In((11+5sqrt(S))NMNIIDIN"S

Input:

i 2 8 1
a2 _— - — 4
10°  10°

S lag[xs?n- 5+2v’?]+i10g[11+5 V5

5v5

logix is the natural logarithm

Exact result:
1 217

25000

;  __ ————1.5
:r]u:ugll+‘-"5—‘|.'15+2 V5 ]

A i
25;r10g[ll+5 ¥5 ) e
Decimal approximation:

1.618224878955350032321762079924589891138940138331377555216...

1.618224878... value practically equal to the result that is always obtained from the
Ramanujan-Nardelli mock formula

Alternate forms:
0765 625 217

5 25000

° [lug[ll +5vV5)-v5 lag[l-r V5 -V5+2V5 ]]

-[[-244 140625000 + 217 ° 10g5[11 +51,f?] -
5425 /5 1° 1ng5[1 il B o \/5 #2485 ]-
108545 »° log*(11 +54E'] 10g[l+ 45— ,js +245 ]+
27125 1° lng[ll +5 1,??] 10g4[1 s B .\fIIS +2+[5 ]+
10850 1° 1ag3[11 5 q.,f?] lcgz[l salg = ,JIS #24f5 ]-
10850 y/5 ° 10g2[11 +5 4?] lag3[1 #45 - .\fIIE gl Hf

[25 000 £° [hag[ll +5 q?] ~+f5 lug[l #3y5 = \/5 +24/5 ]] ]]
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Alternative representations:
|

342 B 1

- —— — —
10 log|v' 5 +1-V 5424 5 ]-:-:r:l

- é log{11+5v5 |r

5% 5
) 5
8 68 1
—— %
1':'3 1':'5 n]ng!-[1+u"_5—'n.| 54245 J
L rlog,(11+5+v5 |- —
25 : 595
: 5
34 2 8 1
s ] + =
10°  10° | 1 fvFavsezvs ]-:—:r:l
— +—log{11+5V5 |r
545 23 3
f
8 68 1
—— - — %
1':'3 1':'5 " n]u:ug-:rzﬂ-:ugﬂ-[1+u"_5 -y 5+2 ‘-l"_EJ
5 mlog@ log,(11+5 V5 )~ s
s 5
34 2 8 1
10° 10° log|vE +1-v 54245 ]-:-:r]
— +i10g[11+5 V5 |1
545 23 J
) 5
8 68 1
10°  10° nLil[_rs W sa2vE ]
_zls;rul[—m-sﬁ}+ -

Series representations:

5%5

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function
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342 B 1

+
10° 10° ]Dg[u'?+l—\'l 54245 ]1—m

- 2i5 log{11+5v5 |r

55
217 1
- +
——— k33
2Rl 'i—l]k[‘-"?—‘\" 5+2 v—s]
T L)
—lfl'lﬂg'[ll +5v5 )+ D i
25 4 3y 5
5
34 2 8 1
25 - — + =
]_I:IS ll:lg 1Dg[ﬂ?+1—\' 54245 ]-:—JT;I
- +ilng[11 +545 |
595 23 d
217 1
- +
- 3
25000 [E-\" 542VE | Ti-s? rL+s)
1 T ) iy s Il -s)
— mlog(11+5 v5 |- = —
25 i Iy 3
5
34 2 8 1 217
2 - — = — +
105 ]_|:|3 log w—s+1-\m]¢—m 20D
= +i10g[11+5 V5 |1
545 25 J
/L arg[11+5\'€—x} o [—1]n“[11+5\""E—;'c]lk:'«:"‘c
1/|—nm|2in ' +1|::|g[_‘14:'}—zI :
/ 2 5 k
1 arg[1+\'"_—1.|'5+2v"§ —x]
m|2im +log(x) -
5v5 2n
5
o [—l}k [1 +¥5 -y 5+2v5 —xT( x*
Z Iorx =0
k=1 k
Iixiis the gamma function
Res f is a complex residue
=3
argizis the complex argument
|x] is the floor function
We have that:
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0 o (_ljm—l—n It )
Z Z m2+ (3n+ 1) = Flog (2(\/5— 1)) :

n=—0oco m—=—uao

(2P1)/9 * In(((2((sqrt(3))-1)))))
Input:

= log(2(V3 -1

Exact result:

< ~log(2(V3 -1))

Decimal approximation:

3.16)

log(x) is the natural logarithm

0.266157001871637562506415512446579689726217999305127755712. ..

0.266157001...

Alternate forms:
2 —
anlog[Ew}'B -2]

g T [lug[E} - lng[w"? - l]]
g mlogi2) + g ;rlc:g[-\,"? - 1]

Alternative representations:

5 en2(V3 1)) an=Saenf2(-1+3)

g o2(15 -1)}an - rogaenf2(-1+93)

é105[2[‘{{?—1]][2;r1:_gﬂ.ul[l_z[_l_f‘j?_]]

151



loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

élag[EH?—l]][En}:— y [ 2\.'{_}

=
m

:
gk:

-

é 1Dg[2 [\/_ - 1]] (2m= g in HEEG2 ;iﬁ A

L 1}[2+2\.'"_ x)" x

+

'\Dl[\J
M

— rlog(x) -
9 k=1

é IDE[E [V{E - 1]] (2m) = g ir a1l 12-;\"?} =) +

2 2 = -1 [—2+2V"§—x'|kx""
—rlogix)— = : for v =0
9 9 e k

—

argizlis the complex argument

|x] iz the floor function

Integral representations:

é k’g[z [‘j_ —1]] (I ) = %‘T 2(-14v3 )1 .

1 t

1 P [icaty [—3 +2 "i"?}_s r[—.S]l"2 il +s)
— log| 2 \||| -1j)(2 = —-— J - g5 tor | 0
Q g[ [ ]] ) i sty rl-s) I

Iix)is the gamma function

2PT((((2P1)/9 * In(((2((sqrt(3))-1)))))))

Input:
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zn[%ﬂ 10g(2(v/3 -1)))

logixi is the natural logarithm

Exact result:
2 7 log(2(V3 -1))

Decimal approximation:
1.672313763562842831610215064545991567768155269407311681966...

1.672313763... result very near to the proton mass
Alternate forms:

L lcg[E Hie 2]

9

4 , sl

9 m [10g[2}+ lng[w" 3 - 1]]

4 4 —
9 x* log(2) + a;rz lng{wf 3 - l]

Alternative representations:

5 @n2nlog2(V3 1)) =3 2 log(2(-1+43))
5 @m2nlog(2(V3 ~1)) = 3 # log@logo(2(-1+3)

é[Em[E;r}ng[E[sjq_ l]] s _gnz ul[l_z[_l+£]]

logpixiis the base-b logarithm

Lin(x)is the polylogarithm function

Series representations:
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s @n@nlog2(v3 -1))=-

1
g (2 m)(2m) lﬂg[E [\!_ - 1]] -
arg(-2+2V3 —z)
2
@ (-1f [—2+2ﬁ—zu}kzak]
k

1
[lcg(— J +logizy }] -

ks

4
a e [102[2.3} +

k=

—

é (2m(2m) 1cg[2 [\J{_ - 1}] =
arg(2 (-1 +‘-|“E}—Zn}
2

1
(lng[— J +logizg }] -
g

4
a .FI'Z [lag[z.:.} +

0
S’.‘ (=19 (-2+2 V3 —z.;.}‘lc za“‘]
k=1 B

argiziis the complex argument

|x] iz the floor function

Integral representations:

é 212 m) log[E[\'q - 1]] - % 1'24'1”?]% dt

1 Fir [rimiy(-3+2 "4'3'}_5 r[—sr? [l +35)
—2m2mlogl2|y3 -1||=-— : ' ds
] m)(am g[ [ ]] —i 04y Il -s)

for —1

Iix)is the gamma function

(-21/1073-8/1073) + 2Pi*((((2Pi)/9 * In(((2((sqrt(3))-1)))))))
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Input:
(55 ]+zn[’;_”10g[z[ﬁ_1]]]

T10% 107

logixi is the natural logarithm

Exact result:
29

;‘ log(2(v3 - 1)) - =

Decimal approximation:
1.643313763562842831610215064545991567768155269407311681966...

1.64331376... = ({(2) = = = 1.644934 .

Alternate forms:

gnzlag{EE—E]—%

4000 7° log(2 (V3 -1))-261
9000

29

g”z [lcg[EH lmg[‘hE B 1}] " 1000

Alternative representations:

( - ‘iJ*‘éizm?mlﬂg[ﬁ[ﬁ—ln= g?rz loge(2(-1+V3))- 29

100 10°

(_iéu_ﬁ%]+é[z””g”ﬁbgP[Jr_‘ln==gﬂzbgmmbEJE[—1+JEjy_ﬁ%

(555 )r s @meniog2(Vs -1)) = -2 lh(1-2(-1+V3))- =

10° 10°)7 9 10°

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function
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Series representations:

[—% = 1?3]+é[2n}[2n}10g[ [ﬁ—l]}:—ﬁ —gn‘? )

+

21 8 29 B ,|arg(-2+2V3 -x|
[—E—103]+§[2}T}[2}T}1Dg[ [E—l]]:—m+§ln l T

4 1}[2+2\.'"_ x)* x

a;r 103’[1‘}—5 Z tor 0

o
—

21 8y 1 29 B8 ,|arg(2(-1+V3)-x)
[—E—E]+a[En}[En}lag[E[ﬁ—l]}:—ﬁ+§z;r [ e +

& [—l}k[—2+2ﬁ—x}kx"“
9

ﬂ_zz . i for 0

k=1

4
- logix) -
9 g

argiz)is the complex argument

|x] iz the floor function

Integral representations:

21 8 1 29 4x7 p2(-1493)1
-— - —2n2mnlogl2(y 3 -1)j=-—— + — F_ dt
[ 10° 1.33]+9[ @) log2 ) 1000~ 9 "

(—ﬂ— 8 J+E[2?r}[2}r}lng[ ['\E—l]]:

108 103/ 9
29  2in '4‘m+y[—3+2ﬁ}_sr[—.s}zr[l+5}d |

-_—— - — § for -1 0
1000 9 —i sy r(l-s) -

Iix)is the gamma function

(-55/1073+1/1073) + 2Pi*((((2Pi)/9 * In(((2((sqrt(3))-1)))))
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Inpsgt: 1 2
[_E + EJQH[E’T lng[E [1! 3 - 1]}]

logixy is the natural logarithm

Exact result:

4 —
57 10g[2[1,"3 'l]]'ﬁ

Decimal approximation:
1.618313763562842831610215064545991567768155269407311681966...

1.618313763...

This result is a very good approximation to the value of the golden ratio
1,618033988749...

Alternate forms:

gﬂz lug[ﬂ \,(_—2]— 21

500

2000 % log(2 (V3 - 1)) -243
4500

27

g #* (log(2) + lc:g[*f? -1))- 500

Alternative representations:

[ 55 _1J+é[zm[gmlﬂg[z[ﬁ'll]=gﬂzlﬂg,.[E[—l+£]l_E

e »
10°  10°

54
10°

=+ =)+ s @m@niog2(V3 - 1) = 2 # logaloga(2(-143)) -

10° 10°
55 1 1 . a | -
(_E + E]+ atzmzmlag[z[ﬁ -1)) = = o Lig(1-2(-1+ ,E]]_ =
logpixiis the base-b logarithm
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Lipixiis the polylogarithm function

Series representations:

58 1 ] 1 r= 27 gl ST
[——+ + = (2 m2mlog 3 -1l|l=-— —}T —_——
10° 10°) 9 [ [ ]] 500 9 = k

a VI _
[_15053+l_;3]+é[zmgmg{z[\/‘_l}]:_2? 8 o[ EREAPAVE 5)

— =W i+
SDD 9 2m
4, M G pggEife 2+2v’_ x| x
| 8 ].D (X)——m tor X il
g™ o g ;:z
=1
55 14y 1 27 8 arg(2(-1+V3)-x)
~— +— |+ - 2m2mlog2 1)) =-— + =i S
[ 103+1D3] g LA EILE g[ [“/_ J] 500 9" l 9 T
- l0E(X)——nm or 8]
g" BT k
k=1
argiz) is the complex argument
|x] iz the floor function
Integral representations:
55 1 1 27  4n r2(-1493)1
=i o —2mi2mlo I -1lll=-—+ — —dt
[1D3+1D3]+9 (2 log2 [‘K_ ) s00 0 9 .
55 1 1
[—E - 1D3]+ a[E}T}[En}lng[ [\E—l]]:
27 2inm ‘J'm+]r[—3+2ﬁ]-_sr[—s}zr[1+5}
500 9

ds 1ol y =0
—i oa+y [(1-s)

Iix)is the gamma function

Now, we have that:
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f_ljm—l-n

7 ~
£~ m?+ (5n +1)* _
m=—00 (3.20)

( 19+ 95 — 3y/85 — 355 —|——1np( —1).

N
~

EVE

-P1/(5sqrt(5)) * In(((((((-19+9sqrt(5)-3sqrt((85-38sqrt(5)))))))))) + Pi/5 * In(sqrt(5)-1))

Input'

lcg[ 19+91J'5—3\185 3845 ]+—1ag[~./_-1]
5v5

logix is the natural logarithm

Exact result:
;rlag[-19+9 V5 -3V 85-38 »E]

é m lng[ﬁu"? - l] - £ =

Decimal approximation:
0.272023570258155108331808146071177092228774189325356105569...

0.27202357...

Alternate form:

E—lS;T[Slng{\E—l]—\Elng[—19+9\E—3J35—33 Vs ]]

Alternative representations:

lng[—19+9‘u"'§ _3y85-38V5 ][—m

+élag[£—l]n:

rlogia) log, [— 19+9v5 -3V 85-38V5 ]

55

l \
= rrlc:g[mlagﬂ[—l +45 ] - ——
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log(—lg +9v5 -3y 85-38V5 ][—n}

TV +§10g[\/g—1]n:
xlog,|-19+9V5 -3V 85-38V5
énlﬂg,.[—1+\'€]— [ = ]

1og(-19+9v’§ _3vV85-38V5 ][—;r}

1

i +§10g{\‘€—1]n:
. nu1[20-9u€+3 85—38»@]
—g}TLll[E—\'E]+ o

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

1ag(-19+9~f€ -3V 85-38V5 ][—n}

1

S +§10g[\(€—1]n:

i [-1}“[5[-2+v’§}*‘-E[-zm@v’?-was—aav’?r];r
. 25 k

1ug(-19+9v“§ ~-3v85-38V5 ][—n}

T +§10g[£—1];r=

k
@ | 1y (24 V5 (—1)y"1+ [-20+9J§-3*¢ 85—38\:'?] x
£ 5k ) SRR
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10g[-19+9€ -3v85-38V5 ][—n}

5v5
arg(-1+ V'?—x}
2

+élng[£—l]n:

2 5

I

arg|-1949 5 -3 v 85-38 45 —x]
21
2m

mlogix)

1
— rlogix) -
+5.FI' g +

545 545
FunT A k
[—1}k;r[5[-1+~.f5 _xf V5 [-19+9»€-3485-33»€ -x] ]x""

kz_ 25 k
=1

I
argizlis the complex argument

|x] iz the floor function

Integral representation:

1ag[-19 +9y5 -3V 85-38v5 ][—n}

s £ logly5 ~1)x =
[0 (&l 5)[20v0 5 -2 as-a3E |
55 (2+45) 184845 -3 5345 -
N ]

13/1073 + 6(((((((-Pi/(5sqrt(5)) * In(((((((-19+9sqrt(5)-3sqrt((85-38sqrt(5)))))))))) +
Pi/5 * In(sqrt(5)-1))))))))

Input:
13 m I m
E+6[—5Vl.§10g[—19+9\'€—3485—38£]+§10g[\g—ll]

logixy is the natural logarithm
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Exact result:

i . nlag[—19+9‘-«“§—3\f85—38v"§]
+6

-
1000 5

lng[w"'g = 1] = =

Decimal approximation:
1.645141421548930649990848876427062553372645135952136633416...

2
1.6451414215... = {(2) == = 1.644934 ...

Alternate forms:
13+ 1200 r log(V'5 - 1]-24oﬁnlag[-19+9»f§ -3V 85-38V5 ]

1000

6n10g[—19+9~“€—3 85 - 38 v?]

13 6 o
+—II'].Dg[“u'I5—1]— —
1000 5 54§

4 +En[Elog[--E-1]-«!?10g[-19+9«!?-3\I|35-38\E]]

1000 25

Alternative representations:

3 1ug[-19+9v§-3wf85-3s E][—m
— +0
167 545

+élng[\'{g—l]n =

13 1
0° +6 E}Tlﬂg[ﬂ}lﬂgﬂ{—l-f 5 ]—

nlog[ﬂ}lugﬂ[—19+9VE—B‘JIES—BE v’E]

545
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13

1og[-19+9~f§-3v85-3w§][—m
— +0

10° 545

1
+§10g[v/€—1]n -
nlog,.(—19+9\"§—31}85—38\"'§]

S5v5

%+5 é}rlﬂgl.[—l+ 5]—

1ug[-19+9v’§-3wf85-38v“§][—m 1

13

10070 5v5 5 loglV's -1)r| =
13 L nu1[20-9v€+3 85-33»@]
EJ_ENL‘“[E_E% VS

loggix)is the base- b logarithm

Lipixiis the polylogarithm function

Series representations:

1ag[-19+9f§-3 35-33»@][—m

13 1
— +6 +-1lo \E—l}r:
10° 55 5 g )
A k
3 s 5[—1#‘[5[-2+~f§}*‘_~.=5[-zmgﬁ-ﬂss—zaﬁ]]n
1000 &4~ 25 k
k=1
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1ug[—19+9v’§-3w“85-38v“§][—n}

13 1
i +— 1o \'{E—l I =
10° 545 B g[ ]
13 +E 2 arg(-1+v5 -x| )
1000 5 2
mg[-mm V5 -3v85-38v5 —x]
12in? =
6 log(x)
+ = rlog(x) - ———— +
5V5 3 5v5
- 5[-1}“n[5[-1+~*€-x}“-E[—19+9»’§-3w’s5-38»f§ -xﬁx*
e 25k
forx =0
5 10g[—19+9€—3‘;‘|85—38v€][—n} X
— +6 +—10g[\(lg—l]}r =
10° 545 3

1
13 12 ’ I — Elrg[zE] - ﬂrg[ZD}

+ — im =
1000 &5 2
(1
T-arg| —|-argizg )
2 b log(zg)
+ = mlog(gp) - ———— +
5v5 = 5v5
- 5[-1}"‘;r[5[-1+v’§-z.j}“-ﬁ[-wargﬁ-aw 85-38V5 —z.;.r(]z.;.""

it 25k

argiz)is the complex argument

|x] iz the floor function

Integral representation:
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—19+9\.“€—3"u"85—38‘~“?][—n} 1
it
5

T

10°

= lng[-\,l"g - l] ;r] -

13 [lﬂgf

% + Ll?[; - [5 2 -‘JE] [-zr:l +94/5 - 3,'[' 85-38+5 ]n];

[5 JE[—E+-~.,I'E][—18+E-~.}'E—3JES—EE J5 +

)

(5/10°3+13/10°3+21/1073) + 6((((((-Pi/(55qrt(5)) * In(((((((-19+9sqrt(5)-3sqrt((85-
38sqrt(5)))))))))) + Pi/5 * In(sqrt(5)-1))))))))

dt

|
t—[—19+9~.}'5 -3‘135-3345

Input:
5 2% 9 T s f — | x el
[E+E+E]+6[_ — 10g[—l?+9\;"5 -3\f85-33~,,f5 ]+§10g[\,"5 -1]]

logix) is the natural logarithm

Exact result:
nlag[—19+9 V5 -3vy85-38V5
39 1 o o

+b —rrng[*\.;'IS—l]— —
1000 5 55

Decimal approximation:
1.671141421548930649990848876427062553372645135952136633416...

1.67114142154...
We note that 1.67114142154... is a result practically equal to the value of the

formula:

m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass
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Alternate forms:
3[13+400n1c:g[v’§ - 1}-30~"€nlog[-19+9~"§ _3v85-38V5 ]]

1000

6n10g[—19+9\'€—31}|85—38‘1€]

5v5

39 + E—-J;rlug[\"'g— 1]—

1000 5

3[80 v’?;rlog[-wwE-aw’ss-aav’g]-m]
1000

g nlag[\fg = 1] =

Alternative representations:

[5 13 .21 lﬂg[—lgwﬁ-BW][-m
6

1
TEASTASTE A S Fietiali)s -

nlogmnagﬁ[-ww5_3485-385]
5v5

39 1
00 +6 = nlcg[a}lcgﬂ[—1+ 5 ]—

lug[—19+9\"'§—31.|' 85 -38V5 ][—m

5 13 21 1
— +— +—|+B +—lo \'E—l}r:
[1.:.3 10° 1.:.3] 545 5 g[ ]
w |1 ;rlog,.[—19+9‘4'"§—3‘4'|85—38v"§]

EHEI Enlcg,.[—1+ 5]— oy

lug[—19+9\"'§—31.|' 85 -38V5 ][—m

5 13 21 1
— +— +—|+B — +—10g\'€—1}rz
[1.:.3 10° 1.:.3] 545 5 [ ]

39 ) nul[za-gﬁn 85-38»@]

—3+5——HL'11[2— 5+

10 5 545
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loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

lag[—19+9~*€-3*¢ 85-38»*?][—n} .
+§10g['\'€—1]}r =

5 13 21
(—+—+— +6
10° 10° 10° 545
k
I 5[-1}*‘[5[-2+J§}*‘_E[-20+w€_3ﬂ85-335]];r
1000 &4 25 k
k=1

lng[—19+9v€-3# 85-38#?][-n} .
+§10g[\'{g—l]n -

5 13 21
(_ T AT o I 6
w*  10° 10° 5v5
39 12 ,|arg(-1+ V5 —x)
+ —_— —
1000 5 2
mg[-l?@ V5 -3v85-38v5 —x]
12 in?
2m
b b log(x)
rrTCroaaly -

+ — mlogix) -
5v5 S 5v5

N 5[-1}"‘;r[5[-1+#€-x}“-E[—19+9'«"§-3w“85-38v'§ —x]k]x""

k=1 25k
for x 0

lng[—19+9v€-3# 85-38#?][-n} .
+§10g['\'€—1]ﬂ =

[ 5 13 21

— +—+—|+6
10 10*  10° 545

T- arg[ i] - argisg)

39 12, 2
1600 5 3%
'L]
T-arg) - —arglIg)
12 ix? —L'f'z—
% 6 6 x logizo)
E——

+ — logizg) -
5v5 3 5
- 5[—1}k;r[5[—1+‘4"'§—z.;.]-k—‘«"'E[—19+9‘«"'§—3'\.|' 85-38V5 -z.;.]k]za“

i 25k
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argiz)is the complex argument

|x] iz the floor function

Integral representation:

— +_
545 5

( s 1 m log(~19+9v5 -3V 85 - 38 V5 ][—m
— 4+ + — |+
1w 10 1?

: 1'::'3'["'1"'E - l] }T] -
% - LL‘_M?[E—: s [5 2 —w.f?] [-zn:n +94/5 -3 \fm]n]}f

[5 «J?[-zw?][-lamq?-a‘j|85-381,f? +

r-[-19+9\f?-3\/35-33 J5 ]t]]]dt

(2/10°3+5/10/3+13/1073+21/1073-55/10°3) + 6(((((((-Pi/(5sqrt(5)) * In(((((((-
19+9sqrt(5)-3sqrt((85-38sqrt(5)))))))))) + Pi/5 * In(sqrt(5)-1))))))))

Input:
[2 5 13 21 55]
RIS o P T e e e o
10* 108 10* 10° 10°
|
6(-—— log|-19+9/5 -3 /85385 +i10g[\/g—1]
545 5

logix is the natural logarithm

Exact result:

i _= nlag[—l9+9\."'§—3‘u'|85—38\."'§] 7
6 —;rng{*\JIE—l]— — LU
5 545 500

Decimal approximation:
1.618141421548930649990848876427062553372645135952136633416...

1.61814142154...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Alternate forms:

—
5—30 [—?+5DDN10§[\E—1]—120 V5 nlog[—19+9£—3\(85—38-£ ]]

7 6 :m 5n10g(—l'§‘+9f§—3*f85—38\."'§]
_ﬁ +Efr10g['\u'l5 —1]—

545

2—55n[smg[\E-1]-£1ag[-19+9~./§-3\HIES-aa Js5 ]]- A

500

Alternative representations:
( 2 5 13 21 55 J
+

fowwactss iyt e £ o ey
1?10 1! 100 108
1ag[-19+9~.€ -3V 85-38V5 ][—m

6 e e |
5vE ngea5 -1
o la _ ;rlng[ﬂ}lngﬁ[—l'?+9\."E—B\'IES—BE\."E]
- — +6| = nlogia)log [—1+\"5]—
10° |5 "

545

(2 5 13 21 55J
s sliepeprkty Dl ;e e G ¢
10* 10® 10* 10 10?
1ag[- 194+9v5 -3V 85-38V5 ][—m

1 —
6 Zlog[y5 - 1)x|=
5VE r5leslyS 1)
_— _ ;rlag,.[-19+9f€-3m“85-33~.€]
-—+6 —;rlcgl.{—1+1u"5}— —
10° 5 545
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[2 5 13 21 55J
oy St Ay e e 1
10* 108 10* 10° 10°
1ag[-19+9v’§-3 85-38V5 ][—m

545

6

+é lcg[ﬁ—lln =

}rL'll[ED—Q\"'E+3 85-33\.*?]
545

—%Hﬁ —éeril[E—\'E]+

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
2 & a3 21T 55 J
+

ety irprdt SH oy - e G
[m? 17 100 180 1?
1ag[-19+9f§-3 85-38V5 ][—m

1
3] = +§IOE[J__1]}T=
_— 5[—1}*‘[5[-2“’?}"—ﬁ(-zmgv’i—aw“ss—asﬁ]k]n
SRt 5 k

k=1

[2 5 13 21 55]
s Syt (it [l el -
1?7 107 10! 10 107
103[—19+9\"€—3*\|’85—38\"'§][—m

6

- é lng[\"g —1]}1’ -

5v5
s o arg(-1+v5 - x|

-—— + —ix -
500 5 2

alg[—19+'9 V5 _3yes-38vs —x]

12in?
2m
6 x logix)
L .?T].Dg[x]'— R
545 3 55

- 5[—1}*‘n[5[—1+~f§—x}*‘-E[-l%gﬁ-wss—mﬁ -xmx*

¥y 25 k

k=1

for
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( 2 5 13 21 55]
s Skt DA ¢l e |
10° 108 10° 108 10°

lng’[—lg +9v5 -3V 85-38V5 ][—}T]'

55

+élcg[\'/g— 1].?T =

7 17 = n—arg[zin]—arg[z.;.}

-— 4+ —ix -

500 5 2m
1
T-alg| T |-algizg )
12 in? { 2]
d ) b log(zg)
+ = mlog(gp) - ———— +
5v5 S 545

& 5[—1}“;r[5[-1+~*€-z.3}"—ﬁ[-lgwﬁ—av 85-38V5 -z.;ﬁzu
2, 25 k

k=1

argiz) is the complex argument

|x] iz the floor function

Integral representation:
( 2 5 13 21 55 J
o Syt iy e e [ ¢
17 1? 10? 1w? w?
lug[-19+w§ ~34/85-38V5 ][—m 1
6 +§10g{\/_—1]n =

545

'5%+£_1+E[EF [5[2- 5][-2D+9J§-3 ES—SE\E]F]E
[sf - ™ [1s+s\/§-3 85-3845 +
t-[-lgwﬁ-a\/as-asﬁ]t]]m

Now, we have that:
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[ |

T
Z Z (pym \/ﬁbg{d} \/5+"5mg(dJ
o 7 2 2 R 3
2. 2 oy 10r1—|—1} 2 2 (4.8)

] i
_ uhﬂ

4

.:|

L’J

where

dy = dn(K/10) = 0.9915. . dy = dn(3K/10) = 0.9309. ...

sqrt(((5-sqrt(5))/2))*In(0.9915)- sqrt(((5+sqrt(5))/2))*In(0.9309) — 1/4 *sqrt(((5)-
2sqrt(5)))*In(2)

Input:

M M 1
s (5- \E] log(0.9915) - || 2 (5+ «E] log(0.9309) - V5-2V5 log2)

logixi is the natural logarithm

Result:
0.000262511...

0.000262511...

Alternative representations:

\(' % (5- \E] log(0.9915) - % (5+ wE] log(0.9309) - ;:: V5 -2 V5 log2 =

1 |
=g logia) log,(2) \( 5-2 \E .

log(a) log, (0. 99151\/ [ —y5 ] lng[ﬂ}lagﬂ[D.QBDQ}\/ % [5 4 JE]

\J [ | log(0.9915) - 5+ log(0.9309) - L 52245 logay=

lng,[E}wJS 2\E+lcg:[lﬂ9915}\f J_]-lag,mgsum\( 5+~E]
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}[ V5 | log0.9915) - —[5+\/E] log(0.9309) - - \fs 25 log2) =
—Lu[ 1)+/5-245 —Li;(0.0085) 2[5 \f'_]+u1m0591},||'; 5+~./_

logpixiis the base-b logarithm

—,

Lipixis the polylogarithm function

Series representations:

% [5 = \E] log(0.9915) - | % [5 4 E] log(0.9309) - :11 J5-245 log@) =
i

aLgIIS—x—Z Vi ] ]

-1F x exp[ur lng[E} - }k (5-x- 2\"_} Vx

Xl 4k! "

5§ 4§
k arg| ;-x-
o Exp[ur [ = ]lag[D.Q‘}lS}[—El}k (5-2x-v5 ) Vx
ki L
1 arg|- (5-2x+ '~."'_}
m 1) e explim { o } log(0.9300)

(_é]k[S_Ex“L\E]k‘j; forixeRandx <0
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i % lng[D 9915) - | E[ \E] log(0.9309) - = +/5-2/5 log2) =

1 expzﬂmg ki ”“J]lug[ﬂ 9915)(-2), (-x+1(5-V5)) vx

@ 2
2 k! -

k=00

Ju |

exp[z T lMJ] lug[E}{—El }k (5-x-2 E}k Vx

2nm
4k! 3
1
1 argl-x +-(5+v5)
e [_1}14; o exp[m { 22 } log(0.9309)
1 iy

[—}Jk[—x+é[5+£”k\({; forixeRandx <0

:—; lng[D 9915) - é[ JE] 1.::gu:m.re;:an::w;:}—31r \J5-2+/5 log@) =
i 1 1 1 L2 Isugl{i—ﬂE—u'? J=0 ].-"II':E .rr;uJ
Z[E _1 1og(0. 9915}( 2];;(5 [S-JE]-ZUH—J

=0 %o
=5~ s f T
zj“"z'[“ls*g‘z{"‘ V5 2o fizm)) 41 1y 102[2}[ ][5 245 - zu]
1 /2 Ialg‘{S—Z 1.-'?—30 ]J-"Il:EIr:II —k+1|2|=1+lsug'{5—2 ﬂ?—zu]l.'-;z :r;l“
(_J Zp 3 T+
2n

1y (1
- -1 log(0.9309) [—EL [5 (5+ Vs - z.jr

(iJuz [mg{é {sw?]-z.;.];"}zm] zjn,:z{1+[alg{;—{sw?]-z.;.];"}zm]]]

e

argiz)is the complex argument

|x] iz the floor function

n! iz the factorial function
(@) is the Pochhammer symbaol (rising factorial)
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iizthe imaginary unit

K is the set of real numbers

S3/1073+ L/(((((sqrt(((5-sqrt(5))/2))*In(0.9915)- sqrt(((5-+sqrt(5))/2))*In(0.9309) —
1/4 *sqrt(((5)-2sqrt(5)))*In(2)))))))"1/16

Input:
3

100
1

|| 1 = I 1 = 1 ’u'll—'_
1gq| \{ 7 (5-V5) log0.9915) - \{ 5 (5+V5) 10g(0.9309)- - V5-2v5 log(2)

logix is the natural logarithm

Result:
1.671184356237079847321654271294381185873667683507787959350...

1.671184356...

We note that 1.671184356... 1s a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 X 107% gm

that is the holographic proton mass

Alternative representations:
3

100

1

T———— E—
| - | - =
1{,} ‘j 2 (5-5) lcg[D.QQlS}—J 2 (5+V5) 10g(0.9309) - - V5-2+5 log2)

3

|
/-1 5
:_E+lf [[—Elng,.[EL\IS—E\l’S -

log,(0.9915) ‘f % [5 s w,f?] ~1og,(0.9309) \{I é [5 + ‘E] ]’“ (1/ 15}]
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T107
1
1‘?‘/ f ; (5-v5) log(0.9915) - \/ 51 (5+V5) log(0.9309) - ‘-11 V5-2v5 log(2)
3
=-—+
10°

1 1
1; [[— 3 logia)log,(2) \/5 -24/5 +logia)log,(0.9915),/ - [5 —\E] -

1
log(a) log,(0.9309) > [5 s ,E] ]’“ (1/ 15}]

3
S TG
10°
1
1_.?! f ; (5-+5 ) logi0.9915) - \/ 51 (5++5 ) logi0.9309) -ﬁ V5-2v5 log2)
3
T 108

1
1;-;/ ) Liy-1)V5-2v5 - Li1(0.0085) , ;(6-V5) + Li1[D.D591},I'% (5+v5)

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
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10° 5

f[s J‘}mmGQMEp-f§5+J_ mmummm--ds 25 log(2)

“1000
1
o0 ~x+ - (5-V5))
/ 1 - arg{ X+ ( _
y E‘: o CU Exp[”r - log(0.9915)

L -

fiﬁiffﬂ]mmmpghﬁ-x-zﬁifJI

(- 1} X EXp[!}T o

4 e
1
+ — [—1]'1+"'c x*
k!

arg{—x+ 21 5+ V"g}}
2

1
Exp[r}r ]lng[D.QBDQ}(——]
20k

( x+— 5+ I(\({_ “(1y16)| forixeRandx <0

1

1%/ | 2 (5-V5) log(0.9915) - \f 2 (5+5) 10g(0.9309)- - ¥5-2V5 log(2)

- +1"f
1000 /

[[42 [% (-1 102[0.9915}(—%]k (% {5 ‘\({E] "ZDI( [Z%Jlsz Jars{ L (55 )z 2 m)]

1/2-k+1/2 |arg 3 (5-95 =0 |2 n:]
=g 12l .
1 12 Imggs-zu' 5 -z.;,]uzml
E[ 1" 1Dg[2}[ ] {5 2\({_ E-'u] [—]

1/24k+1)2 Img{ 5-2 45 -z 1”2 m]
k|

k[ 1) 10g(0.9309)

ALl E)-af (et

2002 Zq
124412 |augl L (5495 |-z )iz m
|as{ 3 (5+V5 =0 IH,~u;15q

En
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1

—
16{ \f 5 (5-V5) log(0.9915) - i 5 (5+V5) 10g(0.9309) - 2 V5-2V5 log(2)

3 "1 arg(5-x-2V5)
:_ﬁ+lf [[_*’1 exp[ur ]\G

2
arg(2 - x) i o ol T
2 { J logi(x) -
[ I 2 + 10gIX) k%; i

o (-1F x* [—%}k [S—I—E‘-«"E}k arg[—x+—1[5—v"§}}
+explirx 2
k! 2m
k=0
arg(0.9915 - x (—1y* (0. 9915 Xy x
\"’;[EI}T{ & : +log(x) - 2‘ * * }
2

o (4 (Al -2x-Vf

1 T

k=0
i 15445}
Exp[”T arg[ x+22[ - } ]\/;
T

[Elﬂarg[ﬂ.ffg—x}JHDg[x} }_‘[ 15° (0.9309 — x)* x*

a [S1ack =1 (5=2 v’_}k

Z[ 2} i { z}kE il — ™ (1718)| for (x e R and x
e k1

argizlis the complex argument

|x] iz the floor function

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

iizthe imaginary unit

K iz the set of real numbers

((-21/1073-(2%3)/1073))+ 1 /(((((sqrt(((5-sqrt(5))/2))*In(0.9915)-
sqrt(((5+sqrt(5))/2))*In(0.9309) — 1/4 *sqrt(((5)-2sqrt(5)))*In(2)))))*1/16

Input:
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( 21 2 3}
- - — |+
10°  10°

1

I
—
1%( ‘( 5 (5-V5) 1og(0.9915) - " 5 (5+V5) log(0.9309) - V5-2v5 log2)

log(x) is the natural logarithm

Result:
1.647184356237079847321654271204381185873667683507787959350. .

2
1.6471843562... = {(2) == = 1.644934 ...

Alternative representations:
( 21 2 3}

100 107
1

| ————

1‘:( |2 (5-V5) log[D.‘?QlS}—\/ﬁl (5+V5) 1og(0.9309) - £ V5-2V5 log(2)
i R [ | '

:——+1ll|,l' —Elﬂgp[E}JS—E'\’Eﬂ'

10°
log,(0.9915) \/ % [5 = \('E] ~log,(0.9300) \{I % [5 " \E] ]’“ (1/ 15}]

(21 23}

e e
108 108
1

| —
1‘?" | 5 (5-V5) log(0.9915) - \/ 5 (5+5) 10g(0.9309) - - V5-2v5 log(2)
s

T
10°
1 ' (1
lffl [[—Z logia)log,(2) ‘J 5-2+45 +logia)log,(0.9915) = [5 -5 ] -

—
log(a) log, (0.9300) \{ % [5 § JE] ]’“ (1/ 15}]
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[21 23}

-—— - — |+
10 10°
1
1_.?! f ; (5-v5) 1agm.9915}-\/51 (5+v5) 1agm.9309}-§ V5-2v5 log2)
27
BT

1
lg]iult—l}HS-EF ~ Li1(0.0085) |'21[5-w’§} +u1[0.3591},;'§[5+ﬁ}

logpixiis the base-b logarithm

Lipixis the polylogarithm function

Series representations:
( 21 2 3}
— |+

T10° 10°
1
1@] |' 5 (5-V5) log(0.9915) - i 5 (5+V5) 10g(0.9309) - - V5-2V5 log(2)
g
~ 1000 "

arg{—x+51 (5 - ﬁ}}
2

g
1),"f Z i [—l}k x* Exp[ur ]105[5-9915}

k=0

L b e o) -

2k
Jioge (-2 f5-x-2VE V=

5_x-2v5 |
(1 7% Exp[z T [mg{;

2m

i 4k
+ — [—1]'“'llc x*
k!

arg[—x+ % (5+ v‘f}}
2r

1
Exp[ur ]lng[D.QBDQ}[——J
20

(-x+%[5+\/§]}k\j; ™(1716)] forixeRandx <=0
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[_

71 3 3]
108 108

J [ [5 V5 1agﬂ)9915}—,f [5-+vr_}lagﬂ19309}——-v5 245 log(2)

“1000 © f

[[ﬁ[ﬁ -1 102[0.9915}(-%]k(é {S_E]_ZDNZ_UM Jag(L (55 J-z0) 2]

1)2+k+1)2 IEll g{ ;— ‘ 545 :I_ZEI 1...".;2 T JJ

ke
1 1/2 [mg{s-z I :r:II
EET[ l}lagm}[ ]{5 Ey[_ mﬂ [——J
1/2-k+1/2 |arg(5-2 V5 —zDI|H2:rJ
Zg | I (-1)"* 10g(0.9309)

.l’c

12 alg{z—{sw 5 ]—z.;.]}an:znn
(33 e+3)-af (G

1/2-k+1/2 IELL L(5+v'5 J= )12 n:]]]
2p

"{1;15}]
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( 21 2 3}
S ee— el |- o
100 109

1

E—
14J%5_J§}mgamnm-f%ﬁ+f§}mg&mmm—§ﬁ5-zﬂ§hgm}
27 1 5-x-2v5
/ [4p[ arg(5 -x-25) ” s

T |
1000/ 2
arg(2 - x) ® 1@ -xfx*
2 { J logix) -
[ I 2 + 10gIX) k%; k

k r——
@ (-1f x*(-1) (5-x-2V5] [ aq}x+§ﬁ-vsn]
+explim

k! 2

k=0
arg(0.9915 - x (-1* (0.9915 - x)*

W X [EI}T{ & : +log(x) - 2‘ A }

2

o (3frt (2 E-2x-VE)

2 T

k=0
—x+2(5+v5)
Exp[”T arg[ x+22[ + } ]\/;
T
[Em{mymz?g-mj+hmm }J[h (0.9309 —x)* x™*
o 5-2 vr‘ﬁ
Z[ 2} [ }kE il ~(1;16)| for (x e R and x
£ k!

argizlis the complex argument

|x] iz the floor function

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

iizthe imaginary unit

K iz the set of real numbers

((-8/10°3-+(-21%2)/10"3-(2*3)/10°3))+ 1/((((((5qrt(((5-sqrt(5))/2))*In(0.9915)-

sqrt(((5+sqrt(5))/2))*In(0.9309) — 1/4 *sqrt(((5)-2sqrt(5)))*In(2)))))*1/16

Input:
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(8 —-21x2 23}
-— +

+ — —
10° 10° 10° i

& E= [z =
1%| ‘( 5 (5-V5) 1og(0.9915) - \( 5 (5+V5) log(0.9309) - V5-2v5 log2)

log(x) is the natural logarithm

Result:
1.618184356237079847321654271204381185873667683507787959350. .

1.618184356...

This result is a very good approximation to the value of the golden ratio
1,618033988749...

Alternative representations:
( 8 21x2 2 3]

e e o
10° 10° 10° .

T = =
| | - =
1{? \/ 2 (5-v5) lng[D.QE’lS}—\I 2 (5+V5) 10g(0.9309) - - V5-2¥5 log(2)

8 1/l on@d5-245
__1|:|3 + lIIIl —4 Dg!-[ }'J = +

log,(0.9915) \/ % [5 2 '.E] ~log,(0.9309) \II é [5 " \E] ]’“ (1/ 15}]

(8 21223]

n
10° 10° 10% .

S |
| | - =
1{,} \/ 2 (5-v5) lng[D.QE’lS}—,J > (5+V5) 10g(0.9309) - - V5-2¥5 log(2)

56
- =+
10°

[ oo

a1l ! [ 1
l;‘ =5 logia) log,2) \f 5-2+5 +loga)log,(0.9915) \f 3 [5 -4/5 ] -

1
log(a) 10gﬁ[0.93D9}\/ = [5 g ,E] ]’“ (1/ 15}]
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[ 8 212 2 BJ
- - - — |+
10° 10° 10° .

1‘?! | 2 (5-¥5) log(0.9915) - \/ 2 (5+V5) 10g0.9309) - 2 V5-2V5 log(2)

56
-— +
102

1
1‘?‘; ; Lin-1)V5-2v5 - Li1(0.0085) , | ;(5-V5) +Li1(0.0691) ;(5+V5)

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
( 8 21x2 2 3]

S i
10° 10° 10°

1

14 |' 5 (5-V5) log(0.9915) - i 5 (5+V5) 10g(0.9309) - - V5-2V5 log(2)
7

=———+

125
arg[—x - El (5 - ﬁ}}
2

]lng[D.E’ng}

lf'x é 5 [—l}k x* Exp[ur
L3 -

20
]lug[E}[—é}k (5-x-2v5 ) vx

alg{E—x—.’Z Vs |

koo
-1y x Exp[r}r .

: 4!
+ — [—fl]'l'h"c x*
k!

arg[—x+ % |5+ v"g}}
2

1
Exp[m ]1agm.93u9}(_—]
2 )

(_x+%[5+£]fﬁ ~(1/16)| forixe Randx <0

184



8 21

2x3
ST AT T A

1
13] |' > (5-+5) log(0.9915) - |' 2 (5+5) 10g(0.9309)- - ¥5-2V5 log(2)
L

B
125/ L (/)
[ 1 1 1 1 yl/2 Eug1— 545 ~Zjy ,fqzm
[LZ [:F 1 log09915)(-3 ) (5 (5 V5 ) -=of (1) |
- Le! 0
1/2-k+1/2 |asg] 3 (5-V5 =g Jfi2 m)]
I .
1 1 k (1 yU2|arg(5-2v5 -z )fizm
E[_l}k 103’[2}[—5]k{5—2\/€—20] [Z—Jf I ] I
! 0
e R
k! '
1% %1 1 12 |arg( L (5495 |0 ) fizm
a3 5+ V3) - f ()
I %y
12-4k+1)2 |augl L (5495 |-z )iz n
zﬂ I E{E{ :IZD:I.IH )I]]A{lflﬁ}]
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21

23}

= i
10° 10°

1
13] f 5 (5-V5) log(0.9915) - f 5 (5+V5) 1og(0.9309) - V5-2v5 log2)

7

125

1
+ / 3

1
/ s Exp[z'}r

arg(5-x-2 E}”J—

2m

arg(2 - x) (-1 @2-xfx
2 {—J logix) -
[ im e + l0gx) é P

k
@ (- x*(-7) (5-x-2V5) [ arg{—x+51[5—\'"§}}]
+explix
k! 2w
k=0
arg(0.9915 - x) B (—1)F (0.9915 —x) x°*
i [oin [EOT |+togea- 5 .

o (4f x4 (2] (5-2x-VEF

1 T

k=0
1
argl-x+=(5+v5)
exp[m { 22 } \.I'x
by
(0.9309 — & (-1 (0.9309 —x)* x*
EHTF-I.E x}J+IDg[x}—Z } Sl
2 e k
1% k(1 k
@ (-] x[-2) (5-2x+V5)
Z{ 2} {z}k 116y forixeRandx <=0
k!
k=0

argizlis the complex argument

|x] iz the floor function

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

iisthe imaginary unit

K iz the set of real numbers
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From:

Anomalies in String Theory with D-Branes

Daniel S. Freed - Edward Witten

Department of Mathematics, University of Texas at Austin - School of Natural
Sciences, Institute for Advanced Study - July 15, 1999

If so, we can predict how many net D0-branes will be produced — that is the difference between
the number of D0-branes and anti-D0-branes in the final state. It must equal the DO-brane charge

of the initial state, which [GHM,CY MM] is

No= fQ VA© ;( )mp(q(cn.
0 A0

where A is the total A-roof class, and e(L) is the first Chern class of the “complex line bundle”
L on which the “U(1) gauge field” A of the D-brane is a connection. Now, using the fact that the
tangent bundle of B! is trivial, and splits as TQ & v (with TQ the tangent bundle to @), we have

A(r) = A(Q)~'. So we rewrite the formula for the total D0-brane charge as
(1.14) Ny = /Q A(Qo) exp (e1(£)).-
(1]

(We have written here _—’Al(Qg) rather that A(Q); the two are equal as TQ = TQo & ¢, where ¢ is a
trivial real line bundle that incorporates the “time” direction.)

Now, if £ were a complex line bundle, then in general Ny would not be an integer. For example,
for Qo = CP? and £ trivial, we would have N = £1/8 (depending on orientation). When Nj is
not integral, the initial D-brane state cannot decay to known stable particles.

The curvature of the determinant line bundle is the 2-form

(3.1) ) et o T [2:.-»!_1 / A% h(OF)| ¢ 02(2),
JX )2

(21

— T

- I P n 5 ! s 2 o 5 L g i g 3 s o
where §14/4 1}* are the indicated curvature torms. As tor the holonomy, consider a loop m: A — &°
of manifolds in this geometric setup. Endow S' with & metric and the bounding spin structurc;
then we induce a metric and spin structure on X. The holonomy of the determinsnt line bundle

around this loop is

(3.2) hol Det N¥/5'(B) = alim = (),
i
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From (1.14) and (3.1), for N, = 1/8, we obtain

(((2*Pi(sqrt(-1))))) * 1/8

Input:
[2 T 'q'l'—_l]

ool =

Result:

8

4

Decimal approximation:
0.785398163397448309615660845819875721049292349843776455243...

0.78539816...

Property:
I

— is arranscendental number

Polar coordinates:

r=0.785398 #=90°

)

Alternate form:

mi

4

Series representations:
2 LI Lol [— l}k

é[nﬁ_l]:'i 1+2k
k=0
2 3 o -1 1195—1-2k[51+2k_4 23g1+2k}
i [II'M'—]_]— i
8 1+2k

2[ o) ‘”.[ l]k[ 1 2 1 ]
g™V ]"4'>—4 4) 112k " 1+4k " 3+4k
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Integral representations:
27 0 o
é[ﬂ"\;‘l—l]T!L V1-t2 dat

5
2
8

Result:
}T2

16

Decimal approximation:
-0.61685027506808491367715568749225944595710621295254941415...

-0.61685027...

Property:
}T2

BT 15 a transcendental number

Series representations:

1 —2  3&1
= (2n) —1]7_— -
[s m ¥ Skz_‘lk‘?
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1 — 1 — 1
- [E;r}*,"—l] e 5is
[8 Ek%;[nzmz

Integral representations:

[é (2 m) JTJZ - —(‘L‘l'\f 1= dt]z

? "1 1
J dt
I:l h gt

-1/(((((2*Pi(sqrt(-1))/8)))"2

Input:

(==

17

(2mx )

Result:
E:

JT|_2

Decimal approximation:
1.621138938277404343102071411355642222469740394755944781529. ..

1.6211389...

Property:
16

— Is a transcendental number

Series representations:
1 1

(1 TR (e k)2
[S[EHN l}l [ k=0 1+lzk]
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1 1
1 —2 (. ek 11os-l=2k(sl42k ol+2k)
Si2mv-1 e =117 1195 |5 —4 . 23¢ |
[s j [Lk:n

142k

1 16

—3 =~ — Vi2
[_; [Zﬂ-}vl_l} [L?ﬂ[_i}k[lék-r 1+24k+3+11k”

Integral representations:
1 1

(; @mV-Tf : [Jc',lwfﬁ dt]z

1 4
- —2 e \2
[—; env-1] ([ #dﬁj
1 B 4
i [—1 (2 ) ‘-"T}E ) [ S ]Z
8 =it
V 142

23/1073-1/(((((2*Pi(sqrt(-1))/8)))"2

Input:
3 1

10 (gme SIf

Result:
16 3
2 1000

Decimal approximation:
1.618138938277404343102071411355642222469740394755944781529. ..

1.61813893...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Property:
3 16

= + — Is a transcendental number
1000 42

Alternate forms:
3% 16000

1000 »°

16000 -3 7°
1000 #°

Series representations:
3 1 3 1

107 (aTy T 1000 (3w cIfT

3 1 3 1

= - +
167 {E:r V=1 ']2 1000 oo (-1F 1105712k 5142k 4, 935142K)
Lk:ﬂ 1+2k

8

3 1 3 16

3 Fsi T £ e i W12
v [Zﬂ:_l ]2 100 [Zkﬂ: [_i}k Erryves v 3+ik”

Integral representations:
3 1 3 1

Ty — +
3 — —

3 1 3 4

10° (2L Y "_IDDD+{£¢J?1'EIEt}2
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3 1 3 4

= — +
] =1 2 1000
10 [21\; 1 ] [[DI 1 i“‘]z
Y 142

-1H(((((2*Pi(sqrt(-1))/8)))"2

Result:
ﬂ_2

16

Decimal approximation:
-1.61685027506808491367715568749225944595710621295254941415...

-1.61685027...

-1

Property:
JT|_2

-1 - — igatranscendental number

16

55/1073+1-(((((2*Pi(sqrt(-1))/8)))"2
Input:

55 V-1

E +1- [2 m 8 ]Z

Result:
211 o2

200 " 16

Decimal approximation:
1.671850275068084913677155687492259445957106212952549414150...

1.67185027...

We note that 1.671159628... 1s a result practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Property:
211 &°

—— + — Is a transcendental number
200 16

Alternate form:

1
— (422 + 25 77}
400 :

Series representations:

55 1 ¢ 211 3 A1

_+l—[—[2}ﬂ“ull—lJT—+—L—

10° 8 200 Ek—1k2

55 1 2 211 3 & -1y
— 1-[—[214-1}:—-—

T C 200 4 &2
55 211 1 &

1 — 2
Eﬂ-l_[é[g}ﬂ-\l‘_lJ =

Integral representations:
55

10° " 200

211

55
10°

1 o
_—+—[{
200 " 4\ 14¢2

Srman i
200 Z‘[l+2k12

1 —¢ 211 "l &
+l—[§[2n}w'l—l} -——+[( v1-£ dt]z
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From the previous expression:

Asnl = 8 %1 [nu(ﬂ) - nB(D)) mod 2 (25)

im,(D)/2=1; immg(D)/2=-1
8 mod 2Pi*i + 8 mod 2Pi*i

((((((((8 mod 2Pi*i) + (8 mod 2Pi*1))))))))

Emodi2xi+8mod(2ri)
16 -8
-0.13274122871834590770114706623602307357735510500084656770 .

-9.13274122...

Inserting the absolute value of result 9.13274122 as radius in the Hawking radiation
calculator, we obtain:

Mass = 6.150609e+27
Radius =9.132741

Temperature = 0.00001995255

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.08640552)))* 1/( 6.150609¢+27)* sqrt[[-
((((0.00001995255 * 4*Pi*(9.132741)*3-(9.132741)*2))))) / ((6.67* 10~-11)]]]]]

Input interpretation:

1

|'
41962364415 1017 1 | _ 000001905255 4 1 o,132741% _0.132741°2
\ 5008640552 6150600 1027 667 107

195



Result:

1.618249253782220732368968609195803052051011928159310007042...
1.618249...

And:

1/ sqrtf[[[1/(((((((4%1.962364415e+19)/(5%0.0864055°2)))* 1/( 6.150609¢+27)*
sqrt[[-((((0.00001995255 * 4*Pi*(9.132741)"3-(9.132741)*2))))) / ((6.67*10"-

I

Input interpretation:
1

1

41962364415 10! 1 | 0.00001995255 -4 7.9.132741% 91327412
5008640552 5.150609 - 1027 \" 667 10711

Result:

0.617951775761842609912743033259005534436847731484230167121...
0.6179517...

Furthermore:

55/1073-2/10"3 + sqrt[[[[1/(((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(
6.150609¢+27)* sqrt[[-((((0.00001995255 * 4*Pi*(9.132741)"3-(9.132741)"2))))) /
((6.67*10"-11)]]11]

Input interpretation:

55 2
—_— - — 4
10°__10°
1
|'
41962364415 1017 1 _ | _ 000001995255 4 1-9.132741% -0.1327417
\1 5.0.08640557 6.150602 1027 6.67 - 1011
Result:

1.671249253782220732368968609195803052051011928159310007042...
1.67124925378.... result very near to the below proton mass:
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We now proceed to calculate the rest mass of the proton as above, utilizing the new muonic
hydrogen ~measured proton charge radius 7,= 0.84184x10Bem  and  find

17=4.340996x10%, 7 =9.448222x10"gm, and R=1.130561x10%. Again utilizing
equation (24) we obtain

! 3
m._. = 2£ =1.6714213x10 gm . (25)
g R

Inserting the absolute value of result 9.13274122 as entropy in the Hawking radiation
calculator, we obtain:

Mass = 2.815816¢-8

Radius = 4.181069¢-35

Temperature = 4.358250e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(2.815816¢-8)* sqrt[[-
((((4.358250e+30 * 4*Pi*(4.181069¢-35)"3-(4.181069¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055° 2.815816 107

/
1 /

\

|
|- AHEG0 10% 47 (4.181069 - 107°°) - (4.181069 - 107*°]?
\ 6.67 107!

Result:
1.618249178442156858564632765392054707711256436804403191648. ..

1.61824917...

And:
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1/sqrt[[[[1/((((((4%1.962364415¢+19)/(5%0.0864055"2)))* 1/(2.815816e-8)* sqrt[[-
((((4.358250e+30 * 4*Pi*(4.181069¢-35)"3-(4.181069¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

L/ /|4+1.962364415 10" 1
/ \ / 5 . 0.08640552 2.815816 - 10°®
|
I| 4.358250 - 10°° 4 7 (4.181069 - 107*°)® - (4.181069 - 1073}
\ 6.67 1071
Result:
0.617951804531532023039279026329688521696643101618611459762. ..
0.6179518...
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